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To graphically present a complete picture of the lead 
and zinc industry from exploration, through the min- 
ing and milling cycle, to its important economic 
status is the special purpose of next month’s Mining 
The Eagle-Picher Lead Com- 


pany’s--operation will be specially featured in this 


Congress Journal. 


valuable series. of articles. Single issues $1.00. 
Yearly subscriptions $3.00. Place your order for 


extra copies early—the demand will be heavy. 


IN THE NOV! 


MINING CO 


The Netta Mill of the 
Eagle-Picher Lead Com- 
pany, at Picher, Okla. 


The Flow of Lead Into World Trade, 1928 
By ELMER W. PHERSON, Mining Engineer, Common Metals Division, 
U. S. Bureau of Mines. 
Research and Market Broadening by Zinc Institute 
By THEODORE MARVIN, Explosives Engineer. 
Accident Prevention in Tri-State District 
By HENRY GIESSING, Safety Engineer, Commerce Mining & Royalty 
Co. 
Aerial Mosaic Map of Oklahoma Lead and Zinc Mining District 
By CHAS. F. WILLIAMS, District Mining Supervisor, U. S. Geological 
Survey, Miami, Oklahoma. 
Phelps Dodge Lead Smelter 
By J. OWEN AMBLER, Superintendent, Copper Queen Branch, Phelps 
Dodge Corporation. 
Mining Methods in Tri-State District 
By R. E. ILLIDGE, Superintendent Netta Mine. 
Recent Developments in Milling 
By C. O. ANDERSON, Metallurgist, Century Zine Co. 
A Large Factor in Lead Industry 
By A. E. BENDELARI, President, Eagle-Picher Lead Co. 
Methods 
. K. STROUP, Eagle-Picher Lead Co. 
anita Plant at Typical Operation 
By S. S. CLARKE, Eagle-Picher Lead Co. 
By F. W. SANSOM, Eagle-Picher Lead Co. 
Safety and Industrial Relations 
By O. N. WAMPLER, Safety Director, Eagle-Picher Lead Co. 
Lead in Idaho 
By STANLY A. EASTON, General Manager, Bunker Hill & Sullivan 
Mining && Concentrating Co. 
The YS: of Zinc in Industry 
By A. P. COBB, Vice President, New Jersey Zinc Co. 
Paper 
y R. M. ROOSEVELT, Vice President, Eagle-Picher Lead Co. 


The pels Manager’s Safety Problem 
By HOWARD |. YOUNG, Vice President, American Zinc, Lead & 
Smelting Co. 
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RandS Rotary 
Car Dumpers 


Handling Iron Ore 


at the James Mine 
of the 


Pickands Mather & Co. 
Castian, Michigan 


Car maintenance costa 
ec are reduced 
Twoor three 214-ton cars are dumped per minute to a minimum, 


on the single car RandS Rotary Car Dumper in- 
stalled at the James Mine of the Pickands, Mather 
& Co. An untaxed capacity allows for handling 
four cars per minute when necessary. The com- 
plete trip is dumped onecar at atime without un- 
coupling, the dump being operated by either trip 
rider or signal man at the shaft station. Cars are 
dumped clean, even when the run of ore is wet and 
sticky, without the need of additional labor. 


RandS Rotary Car Dumpers permit the use of 
Solidbody Cars, which cost less, have a greater 
capacity and require a minimum of maintenance. 
They are made in sizes to handle from 150 to 1500 
tons per hour and for dumping from | to 35 cars 
at a time, handling cars of from 1 to 100 tons ca- 
pacity and are.used for dumping cars of every 
shape, size and kind. 


Our engineers will be pleased to make a careful 
survey of your operating conditions and make 
suggestions on dumping equipment best suited 
to your requirements. ‘Consultation without 


obligation.” 


m reductions in 
Mazimnumping costs 


Cars of all sizes and shapes can be handled with equal 
facility. 


The Personal inju 
ry h 
minimized, azard is 


ROBERTS AND SCHAEFER CO. 
ENGINEERS and CONTRACTORS 


PITTSBURGH, PA., 418 OLIVER BLOG. WRIGLEY EVILDING, CHICAGO HUNTINGTON, W. VIRGINIA, 514 NINTH AVE; 
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Modern Tools 
of 


Modern Mining 


OFITABLE production demands modern equipment, not only in the 
cutting of coal, but in its transportation as well. Vital to an efficient 
haulage system is a good track, and for this purpose we recommend the use 
of Carnegie Mine Ties. They are made of Copper Steel, thus greatly 
prolonging their life. A number of styles are available, designed for various 
conditions. The tie illustrated is for room work and is light and portable. 
A workman can easily carry a bundle of five. 


Clip fastenings are riveted to the tie and cannot get lost. To firmly secure 
the rail, automatically true to gauge, merely hit the clips with any convenient 
tool. Single or double locking clips are furnished, as you may prefer. In 
low seams of coal the shallow depth of these light room ties saves several 
inches of headroom and eliminates the necessity of sinking the ties. 


Not only are Carnegie Copper Steel Mine Ties more economical than wood 
ties, but the service rendered is vastly superior. The operator who adds 
them to his equipment can check his trackage as one item efficiently cared for. 


CATALOGUE ON REQUEST 


CARNEGIE STEEL COMPANY 


Subsidiary of United States Steel Corporation 
CARNEGIE BUILDING PITTSBURGH, PA. 
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Powerful—Reliable—Economical 
Haulage Locomotives 


13-ton Baldwin-Westinghouse 
Trolley Haulage Locomotive 
of the Houston Collieries 
Company. 


10-ton Baldwin-Westinghouse Trol- 
ley Haulage Locomotive of the North 
East Coal Company. 


8&ton Baldwin-Westinghouse Trolley 
Haulage Locomotive of the Clover 
Splint Coal Company. 


REATER tonnages per train at higher 

train speeds, lower maintenance costs, 
and the utmost reliability, are inherent 
characteristics of Baldwin-Westinghouse 
mine haulage locomotives. 


These qualities of Baldwin-Westinghouse 
locomotives have been tried and proved 
through many years of faithful performance 
in every class of mining operation in all 
parts of the United States and abroad. 


You are invited to write the nearest Westing- 
house office for engineering assistance in 
solving your mine haulage problems. 


THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA PENNSYLVANIA 


WESTINGHOUSE ELECTRIC & MFG. COMPANY 
EAST PITTSBURGH PENNSYLVANIA 


Baldwin-Westinghouse 


Serves Industry with the following types of Locomotives: 


Standard Trolley 
Explosion Tested Trolley 


Third Rail 
Pantagraph 


Permissible Storage Battery 
Standard Storage Battery 


fe: 
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Pittsburgh, 600 Second Ave. 
Birmingham, 1900 First Ave. S. 


Jeffrey Mfg. Co., Ltd., of Canada: 
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Concerning Safety Pins 


Skinny: What do you keep in that 
box; extra volts and amperes? 


Bill: No—safety pins. 


Skinny: For the love of Pete, what’s 
them for? I thought this machine 
was out of the infancy stage long 
ago. 

Bill: Naw, the kind of safety pins I 
am talkin’ about ain’t the kind you’r 


thinkin’ about; see here? This is a 
steel pin what breaks when some Nut 


tries to raise the cutter bar up 
through the roof or let it down 
through the floor. This is another 
one of them things that makes the 
machine fool-proof so that even you 
couldn’t damage it. Do you know 
why safety pins on this machine are 
like safety pins on a baby? 


Skinny: Gosh No—why? 


Bill: Cause both save a lot of howls. 


The Jeffrey 29-C Arcwall Coal Cutter and other Jeffrey Mining Equipments are 


completely described in Catalog 475-C. 


May we send you a copy. 


The Jeffrey Manufacturing Company 


958-99 North Fourth St., Columbus, Ohio 
BRANCH OFFICES: 


New York Pittsburgh 
Philadelphia Scranton, Pa. 


Charleston, W. Va. Denver 


Chicago Salt Lake City 
Birmingham 


SALES AND SERVICE STATIONS: 


Terre Haute, Ind., —_" Cherry St. 
Scranton, 122 Adams e 


Head Office, Montreal—Branch “lakes Toronto—Service Station, 210 Ninth Ave., W. Calgary 


JEFFRE 


Winchester, Ky., 122 N. Main St. 
Salt Lake City, 1583 W. Second South St. 


COAL MINE 
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OXWELDING REDUCES 
UP-KEEP COSTS 


HE economies of Oxwelded 

construction continue 
throughout the life of the pipe 
line. There is no leakage in an 
oxwelded line and there is no 
maintenance expense, for the 
joints will last as long as the pipe. 


LINDE OXYGEN 


The Linde Air Products Co. 
The Best of sie 


Everything for 
Apparatus and Supplies 
Oxweld Acetylene Co. 


CuTTinG Prest-O 
Dissolved Acetylene 
The Prest-O-Lite Co.; Inc. 
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UNION CARBIDE 
Union Carbide Sales Co. 


Units of 
UNION CARBIDE AND CARBON CORPORATION 
General Offices UCC Sales Offices 
30 East 42nd St., New York, N. Y. In principal cities of the country 


64 Linde Plante—45 Prest-O-Lite Plants—154 Oxygen Warehouse Stocks—138 Acetylene 
Warehouse Stocks—38 Apparatus Warehouse Stocks—235 Carbide Warehouse Stocks 
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The features of simple rugged construction, 
few gears, convenient location of operating 
levers and wheels, found in the Jeffrey 35-B 
and 35-BB Shortwall Machines are also found 
in this new Jeffrey 35-L Low-vein Shortwall. 


The overall height of the machine itself is 18”, 
overall width 4434”, and overall length exclu- 
sive of cutter bar 6’ 854”. Overall height on 
standard handitruck is 3414", and on standard 
low vein handitruck 26”. The machine is 
equipped with a 50 hp. motor. Cutter bars are 
of standard lengths. 


The feed and handling drums may be operated 
separately or simultaneously. Both drums are 
provided with a fast speed of approximately 
23’ per minute and a slow speed of approxi- 
mately 20” per minute. This arrangement en- 
ables the machine runner to maneuver the 
machine easily in any desired manner. 


The control for the 35-L can be either of the 


SALES AND SERVICE STATIONS: Pittsburgh, 600 Second Avenue 
Birmingham, 1900 First Avenue 8S. 


CONGRESS JOURNAL 


BRANCH OFFICES: NewYork Philadelphia Pittsburgh Scranton, Pa. 


Winchester, Ky., 122 North Main Street 
Jeffrey Manufacturing Company, Ltd., of Canada. Head Office, Montreal; Branch Office, Toronto; Service Station, 210 Ninth Ave. W., Calgary 


| JEFFRE 


Jeffrey 35-L Low-vein 
Shortwall Coal Cutter 


over all height 


drum or contactor type. The complete control, 
whether of the drum or contactor type, is 
mounted in a compartment in the side of the 
machine. 


A complete description of this new Jeffrey 35-L 
Low-vein Shortwall Machine will be gladly 
sent on request. 


All controls are located at the rear left-hand corner 
of the machine as shown above. This concentration 


of control is especially important for convenient and 
efficient operation in low coal. 


The Jeffrey Manufacturing Company 
958-99 North Fourth St., Columbus, Ohio 


Charleston, W, Va. Chicago Denver Salt Lake City Birmingham 
Terre Haute, Ind., 319 Cherry Street 


Scranton, 122 Adams Avenue 
Salt Lake City, 153 West Second South Street 
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LABOUR 


UMPS 


reduce operating expenditures 


The LaBour 


Gathering Valve 
The LaBour Gathering Valve 


automatically seals the suction 
line when the water is low 
and thus enables the pump 
to gather from several sumps 
at the same time and at dif- 
ferent levels. Of rugged, com- 
pact construction, and made 
of non-corrosive materials, 


LABOUR PUMPS 


The ability of LaBour Self-Priming Centrifugal Pumps to 
handle large quantities of water under emergency as well 
as ordinary conditions has made them particularly effective 
in water gathering and sump drainage operations. In use 
in many well-known mines throughout the country they are 
constantly promoting labor efficiency and protecting valuable 
mining apparatus against water damage at a cost that sets 
a new low premium for equipment insurance. 


The LaBour self-priming feature eliminates the need of 
check and foot valves, while ample impeller clearances 
enable LaBour Pumps to handle dirty water without im- 
pairing their pumping efficiency. Special construction alloys 
insure long life and continuous operation while handling 
corrosive water. Let us tell you the whole story about 
these and other features that have made LaBour Pumps 
the outstanding drainage equipment of the industry. 
Your request will incur no obligation, of course. 


THE LABOUR CO.,, Inc. 


ELKHART, INDIANA 


NEVER LAY DOWN ON THE JOB 
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“UNITED” 


COAL MINING 
AND 
PREPARATION 


EQUIPMENT 


UNITED 
LONGWALL 
FACE 
CONVEYOR 


The illustrations show the ease 
with which the “United” Long 
Wall Face Conveyor handles 
large lumps of coal. Suitable 
for use with slack or lumps, 
either wet or dry. Send for 
circular. 


A COMPLETE LINE OF 
COAL MINING EQUIPMENT 


“United” is an ideal source of supply for Coal Mining, Conveying 
and Preparation Equipment of all kinds. Years and years spent in 
the manufacture insures efficient and dependable service over a long 
period. Economical operation is ‘also obtained. Full value will be 


HOISTS received when purchasing “United” Coal Mining, Conveying and 
” There is a type hoist manufactured Preparation Equipment. 
by “United” for every coal mining 


need, 


DESCRIPTIVE CATALOG 


We sincerely solicit your inquiries for Coal Mining, Conveying 
and Preparation Equipment. Quick shipment is guaranteed 
and reasonable prices assured. Give us > trial—and be satis- 
fied. Do it today—now! Thanks. 


SEND US YOUR INQUIRIES 


UNITED IRON WORKS, INC. 


512 Ridge Arcade Bldg., Kansas City, Mo. 


“United” was a pioneer builder of coal 
cars using “Timken” Roller Bearings— 
that effect great economy. All types for 
every mining need available. 


Manufacturers of a complete line of 
Coal Mining and Preparation Equipment 


CATALOG 99 
sIRON WORKS Trae) 
REQUEST 


FOR Servic 


Some Territory Available for Sales Representatives 
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M-S-A Rock Dust Distributors 


FOR ALL COAL MINING CONDITIONS 


Send Today for Your Copy 


of Our New 16 Page Book- 
let Describing Various 


Types of M-S-A Rock 
Dust Distributors 


General Superintendents 
Mine Superintendents 
General Managers 
Purchasing Agents - 
Mine Owners 


All Should Have 
A Copy! 


M-S-A HIGH PRESSURE ROCK DUST DISTRIBUTOR 


CLIP AND MAIL COUPON! 


ij MINE SAFETY APPLIANCES CO. 
£ Braddock, Thomas and Meade Sts. 
/ Pittsburgh, Pa. 


M-S-A TYPE 80 ROCK DUST DISTRIBUTOR fj Gentleme 
f men: 


if Without obligation you may send 
i/ me a copy of your Rock Dusting Equipment 


if Name 
Position 
Company 
Street Address 


M-S-A STANDARD ROCK DUST DISTRIBUTOR 


1 


a M-S-A STATIONARY NOZZLE ROCK DUST DISTRIBUTOR 
er 
CIE 
Aa 3 ¢\ a 
M-S-A TYPE 65 ROCK DUST DISTRIBUTOR = PITTSBU PA. 4 
| | | 
ij 
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Speaking of 


CONFIDENCE 


F 


OUR of the best known coal produceis in the eastern fields have just recently 
entrusted the complete design and construction of their new coal preparation and 


cleaning plants to this organization,—conclusive evidence of the confidence the larger 
producers have not only in the Koppers-Rheo process but in the Koppers-Rheo 
organization, and the results now being obtained in the existing installations through- 
out the country. 


] 
| 


~ 


The four new plants now being erected are:— 


1. American Rolling Mill Company, Nellis, 


W. Va. Acomplete Cleaning Plant for 
washing 200 tons per hour of 314" x 
0" No. 2 Gas Coal for High Grade 
Gas Producers and Steam Coal. 


. Youngstown Sheet and Tube Company, 


Nemacolin, Pa. The new Nemacolin 
Cleaning Plant of the Buckeye Coal 
and Coke Company is being designed 
to wash 600 tons per hour of 4" x 0"' 
Pittsburgh No. 8 Seam for High Grade 
Metallurgical Coal. This is the largest 
metallurgical coal washery in the 
United States. 


3. Koppers Coal Company, Carswell,W.Va. 


A new Koppers-Rheo Washery for 
washing 250 tons per hour of 5" x14" 
Pocahontas Coal for the domestic and 
metallurgical markets. 


. Lehigh Valley Coal Company, Wilkes- 


Barre, Pa. The new Dorrance Breaker 
complete with a 3000 ton per 8 hour 
day Head House and Breaker,—in 
which the Rheolaveur process is util- 
ized to clean all sizes from Egg to No. 
4 Buckwheat inclusive (314"'x 3-64"). 
This is a repeat installation. 


This Company is prepared to accept full responsibility for the design, construction 
and operation of any coal cleaning or preparation plant of any size or capacity to 
meet your individual requirements. Koppers-Rheo engineers are always at your service. 


KOPPERS-RHEOLAVEUR COMPANY 


1150 KOPPERS BUILDING -: PITTSBURGH, PENNA. 


Sales Office 


120 Broadway, New York, N. Y. 


Sales Office and Laboratory 
Coal Exchange Building, Wilkes-Barre, Pa. 


Hy 


~ 
‘ 
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RHEO LAVEUR 


{ COAL WASHING PROCESS ae 
helping these “known pro 


1 Satisfactorily meet the precise specifications of the individual coal 
{ } buyer. 


{ 2 } Standardize subsequent deliveries to that individual buyer. 


3 Obtain increased yield of marketable coal with a greater propor- 
{ } tion of larger sizes,—a higher realization in dollars per ton. 


Obtain low investment in preparation plant and low operating 
{ 4 } costs consistent with high washing efficiency and substantial, low- 
maintenance cost structure and equipment. 


The broad experience of the Koppers-Rheo organization is always 
at your call, why not have one organization,—Koppers-Rheo—assume 
full responsibility for the investigation, design, construction and 
initial operation of your next Preparation Plant? You can depend 
upon having a “Modern” plant if it is a Rheo plant. 


KOPPERS-RHEOLAVEUR COMPANY 
1150 KOPPERS BUILDING - PITTSBURGH, PENNA. 


Sales Office Sales Office and Laboratory 
120 Broadway, New York, N. Y. y Coal Exchange Building, Wilkes-Barre, Pa. 
First National Bank Building American Traders Bank Building 
Huntington, W. Va. Birmingham, Ala. 
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There Are Many Grades 
of Wire Rope 
but it’s the Right Grade for the | 


Job that Counts! 
Solve your Wire Rope problems by using — 


AMERICAN 


- STEEL & WIRE COMPANY | 


WIRE ROPE 


American Steel & Wire Company | 


Subsidiary of United States Steel Corporation 


Sales Offices: Chica New York Boston Cleveland Worcester 
Philadelphia Pittsburgh Buffalo Detroit Cincinnati Baltimore 
Wilkes- St. Louis Kansas City Minneapolis-St. Paul Oklahoma City 
Birmingham Atlanta Memphis Dallas Denver Salt Lake City 


U._S. STEEL PRODUCTS COMPANY 
San Francisco, Los Angeles, Portland, Seattle 
Export Representatives: 
UNITED STATES STEEL PRODUCTS CO., 30 Church St., New York, N.Y. 
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The ™™ 
MT. VERNON 


PIT CAR 
L OAD EK R for 


low cost mechanization 


= HAT pit car loading is an important develop- 

ment in mechanization is proven by the recent 
widespread use made of this method of mining. Use 
of Mt. Vernon Loaders offers the great advantage 
of mechanical mining—speed—combined with 
selective loading and easy operation in a machine 
that offers a maximum of advantages of operation. 
Send for details of the operation and construction 
of this, the more complete, pit car loader. 


THE MT. VERNON CAR MFG. Co. 
MT. VERNON ILLINOIS 


CONSTRUCTION DETAILS NO. 6 


An exclusive feature is the 
location of push button con- 
trol on BOTH sides. Start- 
ing switch is provided with 
under-voltage release and 
overload protection for motor. 
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Goodman Slabbing Machines 
“Stand the Gaff’? in Tough Mine Service! 


Because—They are Rugged, Safe and Easy to Operate, 
the Men Like Them, and They Cut Lots of Coal. 


MOUNTED 
BOTTOM 
CUTTER 


Cuts on the bottom 
directly from the track, 
leaving a smooth floor. 


Overall Height: 38 in. Cutting Heights (Bottom of Kerf): 8 in. below 
Top of Rail to 8 in. above Top of Rail. Cutting Widths: 12 ft. to 
28) ft., with standard 7-ft. undercut arm. 


No bothersome ropes or sheaves used for cutting across; no unloading of machine from a truck; no dragging 
to face; no dragging back to truck; no reloading onto truck; scrapping of bottom greatly reduced. 


STANDARD SLABBER 


Side Frames up and Cutting Element 
Raised for Top Cutting. 
Traveling Height 38 in. 
Cutting Heights (Top of Rail to Bot- 
tom of Kerf): 16 to 90 in. 


LOW VEIN SLABBER 


Side Frames Folded down, for Traveling. 
Traveling Height 28) in. 
Cutting Heights: 14 to 48 in. 
Their surpassing ability to Do Hard Work and Endure Severe Punishment has 
been a big factor in the phenomenal success of the Goodman Line of Slabbing Machines 


Specifications and Features for all three tytes are in Book No. 280—Yours upon Request 


QOODM AN MANUFACTURING 


G ANUFACTURIN 


HALSTED ST. at 
CHICAGO--- 


Locomotives - Loaders ~- Coal Cutters 


PITTSBURGH—HUNTINGTON, CINCINNATI UTAH 
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Two Days’ Work 
In One Day’s Time 


Wren days grow shorter—when dark hours 
crowd out productive operation—speed up your 
job with a night shift. 

Carbic Flood Lights are powerful, portable 
units that supply clear white perfectly diffused 
light. They are rugged pieces of equipment 
built to serve you night after night. 

Carbic Light requires no costly installation. 
Any inexperienced workman can charge it in a 
few minutes—and it is ready for hours of con- 
tinuous service. 


Carbic Light costs only a few cents an hour. 


Extend Your Working Day Wilh 
CARBIC LIGHT 


OXWELD ACETYLENE COMPANY 


Unit of Union Carbide and Carbon Corporation 


NEW YORK CITY UCC! CHICAGO 
Carbide and Carbon Building Carbide and Carbon Building 


SAN FRANCISCO 
Adam Grant Building 


Technical Publicity Department, Oxweld Acetylene Company 


205 East 42nd Street, New York, N. Y. 


Without obligation, I would like to have additional information 
on Carbic Lights. 
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From Mine to Surface 
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GE six-ton trolley locomo- 
tive, Cliff Shaft Mine 


GE motor driving plunger 
pump on fourth level, 


Holmes Mine 


Apply the proper G-E 
motor and the correct 
G-E controller to a spe- 
cific task, following the 
recommendations of 
G-E specialists in elec- 
tric drive, and you have 
G-E Motorized Power. 
Built in or otherwise 
connected to all types 
of industrial machines, 
G-E Motorized Power 
provides lasting assur- 
ance of performance 
Ew builds confidence. 


G-E flywheel motor-gen- 
erator set, for Ilgner-Ward 
Leonard hoist, Athens 


Mine 


5 


otorized Power 
~fitted to every need 


GENERAL 


GENERAL 


ELECTRIC COMPANY, SCHENECTADY, 


= 
ee - 
| 
On | 
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 Cleveland-Cliffs 


G- E LOCOMOTIVES and 

G-E motorized com- 
pressors, hoists, and pumps, 
supplied by G-E_ generating, 
transforming, and converting 
equipment, are facilitating 
production in many mines of 
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Iron Company 


the Cleveland-Cliffs Iron Com- 
pany. 


General Electric is prepared to 
supply equipment for any phase 
of mine electrification. The near- 
est G-E offi ice will gladly assist 
you with your power problems. 


Negaunee Mine 


G-E motor driving 2440-u.-4t. compressor, 


JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY 
SATURDAY AT 9 P.M., E.S.T. ON A NATION-WIDE N.B.C. NETWORK 


tELECTRIC. 


SALES OFFICES 


C 

“4 

BS || G-E motorized cage hoist, Athens Mine 
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We take this opportunity to 
congratulate your organization 
upon the development of one A 
of the largest and foremost 
groups of underground iron 
ore mines in the world. 


We appreciate the consid- 


mine with two I-R drifter drills mounted 
on a shaft bar. 


I.R Equipment 


ROCK DRILLS: In hematite deposits, auger steel 
actuated by a“ Jackhamer"drill accomplishes the work 
that formerly required 
eight or more men. For 
L—> shaft-sinking, block-holing, 

and other jobs “Jackhamers” are unequalled. 
Drifting and stoping drills are available in sizes 
and models suitable for every phase of mining work. 


type drill COMPRESSORS: An efficient air-producing plant 

- is essential if productive mining is to be carried on. 

geo Ingersoll-Rand Compressors, long noted for their re- 

\ liability and economy, are made in more than one 
thousand types and sizes. 


There is an Ingersoll-Rand Branch near you. At this Branch you can obtain expert engineering assist- 
ance, competent mechanical service and prompt deliveries of complete machines and Spare parts. 


Atlanta Butte Denver Hartford Newark Pittsburgh Scranton 
« Birmingham Chicago Detroit pom New Orleans Pottsville Seattle 
Boston Cleveland Duluth le New York Salt Lake City St. Louis 


Buffalo Dallas Bl Paso Los Angeles Philadelphia San Francisco WwW 


a To The CI Vv I d Cliff 
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Iron Company of Michigan == 


eration that you have shown 
our representatives during the 
many years that you have 
been operating, and we are 
proud to feel that Ingersoll- 
Rand equipment has contri- 
buted in some measure to 


your success. 


plays a latge part in the production of 
iron ore. 


for lron Mines 


SHARPENER EQUIPMENT: Sustained perfor- 
mance by drilling crews calls for true and uniform 
steels. Ingersoll-Rand blacksmith equipment insures 
the accuracy of bits and shanks, which makes for 
speed and economy in drilling. 

The IR oil furnace for heating steel is economical, 
clean, and entirely safe. 


“LITTLE TUGGER” HOISTS: For hauling ore to 
the chutes or up inclined ways to cars, these sturdy, 
powerful machines are unexcelled in iron-mining. 
Strong points in their favor are their economy, safety, 
dependability, portability, and ease of operation. 


Ingersoll-Rand: 


11 Broadway, New York — 


1 
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“ARKTITE” CIRCUIT-BREAKING PLUGS 
AND RECEPTACLES 


With Complete Safety Circuit Ground Protection 


SAFETY 
GROUND 
CONNECTION 


2, 3, and 4 Poles 
Up to 600 Volts 
10 to 200 Amperes 


“Arktite” Plug and Receptacle 
showing Path of Ground 


Arktite plugs and receptacles em- 
body an entirely new principle in 
plug and receptacle construction 
which meets the demand for circuit- 
breaking plugs and receptacles in 


type QEE “Arktite? Condulet capacities heretofore considered 
with “Arktite” Plug and Receptacle impracticle. 


As the name implies, the arc 
formed by pulling the plug is so 


Complete information will be completely confined in ° chamber 
wien of insulating material that it is 
impossible to form a short circuit 

or ground. 


ESTABLISHED 1697 


SYRACUSE, N. Y., U.S. A. 


Sales Offices 
NEW YORK BOSTON CHICAGO 


PHILADELPHIA DETROIT CLEVELAND ST. LOUIS MINNEAPOLIS 
C-H434 PITTSBURGH CINCINNATI ATLANTA SAN FRANCISCO MILWAUKEE 


gy CROUSEHINDS ¢ 


i | 
SAFETY ConoucTorR { 
— TO CONDULET 
= 
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ARoebling 
4 Blue Center’ 
alee! Wire Rope 


Men and material must travel in 
safety; the flow of ore to the loading 
booms must be uninterrupted—and 
the responsibility rests on the hoisting 
rope. 


With wires fabricated from a supe- 
rior grade of steel made in our own 
furnaces, and drawn in our mills 
according to the best manufacturing 
methods, Roebling “Blue Center” 
Steel Wire Rope meets the demands 
of the most severe strains, abrasions 
and sudden pulls of the strenuous 
hoisting operations in the most 
modern mines. 


John A Roebling’s 
Sons Company 


Trenton 
New Jersey 
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Cliffs shaft mine, Ishpeming, Michigan. 


How Cleveland-Cliffs keeps the 
“Dollars from Waiting on the Dimes” 


Typical views of haulage- 
ways of The Cleveland-Cliffs 
Iron Co., showing O-B line 
material in use. 


LINE MATERIALS 
RAIL BONDS 
@ | CAR EQUIPMENT 


train of loaded mine cars often represents 

hundreds of dollars in expense to get the 
ore even as far as the mine cars. Then the 
proposition is to keep it moving. Every min- 
ute delay adds to the cost. How discouraging 
it must be to have a train of ore held up be- 
cause of trouble in the haulageway. Here is 
truly “a dollar waiting on a dime”. Just think, 
a train load of ore costing hundreds of dollars 
is held up just because a line material device 
costing but a dime in comparison has fallen 
down on the job and caused the delay. 


Like all other well-managed companies, The 
Cleveland-Cliffs Iron Company makes a suc- 
cessful effort to keep the dollars from waiting 
on the dimes. In their haulageway, nothing 
but line material items with a proved record 
for dependable service are used. It is not 
strange then that one should find O-B line ma- 
terial used extensively at The Cleveland-Cliffs 
Iron Co. In their haulageways thousands of 
O-B hangers, clamps, splicers and rail bonds 
have been in service for years giving that 
steady, reliable, and trouble-free service that 
keeps “dollars from waiting on dimes”. 
Ohio Brass Company, Mansfield, Ohio 
Canadian Ohio Brass Co., Limited 


Niagara Falls, Canada 
1125M 


PORCELAIN 
INSULATORS 


PHILADELPHIA BOSTON 


MINING 
CHICAGO CLEVELAND ST.LOUIS ATLANTA 2) 
SAN FRANCISCO LOS ANGELES DALLAS Po 
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. is rolled from high quality 
steel and the ds 


“rack built in this 
way prevents derailments 
and lowers maintenance costs 
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Jerailments are costly 


Tne Bethlehem 
(Keystene) Metal Tie is 
built for main haulage 


en are 
pressed inte “whale-tail” 
shape te grip the ballast. 


The tie-plates, which are 
slotted te receive the rail 
clips, are riveted perma- 
nently to the tie. This heavy 

acts as a reinforce- 
ment at the point where the 
lead is carried and adds 


(Keystene) T 
the strength and life of the 


MINE executives know only too well how frequently de- 
railments occur on main haulage tracks, and how costly 
they are. 


The Bethlehem (Keystone) Metal Tie. eliminates derail- 
ments due to the rails spreading or “rolling”over,” because 
it holds the rails positively to exact gauge. 


Although main haulage tracks can be equipped 100% 
with Bethlehem (Keystone) Metal Ties, in a great many 
cases they are used in conjunction with the present wooden 
ties, replacing every third or fourth wooden tie with a 
metal one. The metal tie acts as a gauge rod and is ample 
to hold the rails rigidly in position. 


With this arrangement the wooden ties have only one 
duty to perform: to support the rails. All strain previously 
placed on the spikes is assumed by the steel ties. As a 
result, the full life of the wooden ties is assured. 


Used in this way, the Bethlehem (Keystone) Metal Tie 
greatly prolongs the life of the wooden ties and prevents 
derailments due to spreading or “rolling over.” One derail- 
ment saved will more than offset the cost of Bethlehem 
(Keystone) Ties at that location. 

Write for literature describing the Bethlehem (Key- 
stone) Tie in detail. 

BETHLEHEM STEEL COMPANY 
General Offices: Bethlehem, Pa. 
District Offices: New York Boston Philadelphia Baltimore Washington 


Atlanta Pittsburgh Buffalo Cleveland Detroit Cincinnati 
St. Lewis San Franciseo Los Angeles Seattle Portland Honolulu 


Bethlehem Steel Export Corporation, New York, Sole Exporter of our 
Commercial Products 


BETHLEHEM 


(Keystone) 
METAL TIE 


B 
plete line of lighter ties fer 
yoome, entries, eto. 
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In addition to the Keystone Tis 
menufactures a com 
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— at Cleveland- 


Allis-Chalmers equipment was first in- 
stalled by Cleveland-Cliffs Iron Company 
forty-three years ago, starting a business 
relationship that has continued to the 
present time and that has been indicative 
of mutually beneficial results. Equipment 
has been supplied to Holmes, Gwinn, Maas, 
and Hill-Trumbull Mines, for the washing 
plant at Hill-Trumbull and for two hydro- 


electric plants for supplying power for vd 
operations. fat 
1,5 
as 
1,0 
Ibs 
Above: Gwinn District Crusher, Gwinn, Mich., operating a 15-in. McCully Crusher and - 
two Allis-Chalmers Pan Conveyors. fu 
Below: 25-ft. Hutch Log Washer installed at Cleveland-Cliffs Washing Plant. be 
sta 
ste 
Below is listed some of the crushing and conveying J 
machinery installed at Cleveland-Cliffs mines. 
Gyratory Crushers Jaw Crushers 
1901 1 No. 8 1919 1 42”x 40” for Hill-Trumbull 
1920 1 42”x 40” for Maas Mine 
2 No. 5 
1912 2 No. 6 
1915 2 Pan Conveyors 
1916 1 8'x58’ for Gwinn Mine 
1 No. 6 1917 1 8'x58’ for Maas Mine 1 
Red 1919 1 8'x60’ for Hill-Trumbull n 
1928 1 10” Fine Red. 1 5’x 20’ for Hill-Trumbull 


Superior McCully Crusher 
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Cliffs 


CRUSHERS 
CONVEYORS 

HOISTS 

LOG WASHERS 
CENTRIFUGAL PUMPS 
TURBINES 
GENERATORS 
MOTORS 


ALL 
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‘the skip hoist at Holmes Mine 
is shown above and the cage hoist 
at the right. These hoists have 
drums. with 10-ft. width and 7-ft. 
face holding two 1%-in. ropes each 
1,500-ft. long. The skip hoist has 
a duty of 13,700-lbs. rope pull at 
1,000-f.p.m. and the other 14,900- 
Ibs. at 700-f.p.m. 


Inclyded with the twenty or 
more centrifugal pumping units 
furnished Cleveland - Cliffs have 
been a number of high lift multi- 
stage pumps, notably two 8-in., 6- 
stage pumps each for 1,000-g.p.m. 
capacity and 1,000-ft. head, driven 
by 400-h.p., 1,760-r.p.m. slip ring 
motors, installed in 1917. 


Type of Multi-Stage Pump fur- 
nished Cleveland-Cliffs Iron Co. 
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The Carp River Hydro-Electric Plant built in 1911 
operates two Allis-Chalmers units of 4,000-h.p., 550-ft. 
head, 720-r.p.m. This plant ranks among the high head 
reaction turbine installations in the world. Its perform- 
ance has been remarkable, as not a single replacement or 
repair was required up to 1929. A second plant with a 
vertical type unit was built for this company in 1923. 


HE equipment that Allis-Chalmers has supplied to the Cleveland-Cliffs Iron 

Company is representative of the ability of this company to serve iron 
mining companies. Many of the greatest washing plants in the country are 
further evidence. These plants make it practical to mine low grade ore that 
is not suitable for smelting in its original form. The process of washing 
raises the grade of hitherto unprofitable ore and makes it ready for smelting. 

Allis-Chalmers Manufacturing Company has been a pioneer in the develop- 
ment of ore washing plants. This company is prepared to furnish complete 
equipment for washing plants as well as for other ore treatment plants. Its 
long experience as a manufacturer of mining, milling and power equipment, 
and the experience of its engineers with successful plants and field conditions 
are available to prospective builders of such plants. 


Allis - Chalmers Manufacturing Company 


MILWAUKEE, WISCONSIN 


IS- CHALMERS 


M t LWAU KEE. WIS. U.S.A. 


29 


: 1 
jj 
a 
| 
| be 
| 
| we 
ll 
¢ 


30 THE MINING CONGRESS JOURNAL October, 1929 

BECKER TYPE OVENS of the | 
Trumbull Cliffs Furnace Co. 
The By-Product Coke Plant of the Trumbull Cliffs Fur- 
nace Company includes 64 of the Koppers Construction 
Company’s Becker Type Ovens with an Annual Coal 
Capacity of 603,500 tons. Auxiliaries include a material 
handling plant, by-product and Benzol plants. { De- 
signed and built by the Koppers Construction Company, | 
| this plant is a complete operating unit. 
PER § 
Construction Company 
Chicago Pittsburgh New York 
Offers a complete engineering service. It is prepared to make competent 
studies of coke plant projects, recommend, design and build appropriate new 
or auxiliary equipment and suggest the most efficient operating practice. 
Koppers equipment includes . . . Becker Type Oven Plants - Continuous Verticals - Gas 
Producers -- Water Gas Plants - Liquid Purification Plants -  By-Product Equipment 
Gas Dehydration Plants - Material Handling Plants - Phenol Removal Plants, Etc. 
FOR ECONOMICAL cOKE PRODUCTION 

¥ 

e< 
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In the produetion of 


Skips, cages and gunboats 
Shaking chute conveyors 
Gasoline locomotives 
Electric locomotives 
Steam locomotives 
Ventilating fans 

Electric hoists 

Steam hoists 

Sheave wheels 

Rotary kilns 

Ball mills 


W HETHER open pit or under- 
ground VULCAN products offer 
a wide choice for exact selection for 
the needs of iron mining. Locomo- 
tives like the above are specially 
efficient for open pit mining—for 
short hauls with sharp curves. The 
compact steam locomotive, built for 
the Northwestern Iron Company, 
Mayville, Wis., is one of a type made 
to burn coal, wood, or crude fuel oil. 


The heavy duty spur gear drive 
gasoline locomotive is particularly 
useful for short hauls, intermittent 
service or for use in bad feed-water 
districts. No fire banking or build- 


This 400-h.p. electric hoist, built for the Bates Iron Company, Iron ing up of steam necessary, they afford 
River, Mich., is one of many types developed by Vulcan in over 80 _ 
years of hoist building. efficient, safe and cheap haulage. The 
Its operations conditions are: 20-ton locomotive above was built for 
Balanced shaft hoisting with skip on one side and cage on the other. the Utah Iron Ore Corporation, Iron 
Maximum hoisting depth........... 2,000’. Springs, Utah. 
Average rope speed...........--.--. 1,000 f. p. m. There is a Vulcan Locomotive for 
Maximum unbalanced load.......... 10,700 Ibs. 
10’ 0” dia. every mining need—write for de- 
8’ 0” face 


scriptive bulletins. Bulletins are 
available describing these and all 


of other types of our mining material. 
WILKES BARRE PA 


WW MINING EQUIPMENT 


Send for bulletins. 
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ALUMINUM 
Tank Cars 


The Cleveland-Cliffs Iron Company uses Alcoa 
Aluminum tank cars for transporting Glacial 
Acetic Acid because this modern metal resists 
the corrosive action of the acid and, therefore, 
causes no discoloration. Furthermore, it withstands 
the shocks, stresses and strains encountered in 


railroad transportation, and is light in weight. 


Aluminum Company of America builds all 
kinds of equipment of Alcoa Aluminum and its 
alloys, and will be glad to furnish data concerning 


any kind of aluminum equipment. 


ALUMINUM COMPANY OF AMERICA 
24990 Oliver Building Pittsburgh, Pa. 
Offices in 19 Principal American Cities 


ALUMINUM 


In Every Commercial Form 


ABOVE—Interior of one of the 
aluminum tanks aes steam pipe 
for liquifying the ead acetic acid. 


. 
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CHESCA at Cleveland-Clifis 


Where the drilling is hardest and where the service 


is most severe are the places where good drill steel 
shows up to the best advantage. That is the reason 
great mining companies like The Cleveland-Cliffs 
Company have selected CRUSCA “New Process” 
Hollow Drill Steel for their use. Long experience 


has proven its uniform and dependable quality; 
that it has high fatigue value and high cutting 
ability; that its clean smooth finish has no tendency 
to crack or spread; and that it has great resistance to 
vibratory shock. 


There is a CRUSCA drill for every drilling purpose. 
Distribution points in all principal cities—within 


quick reach of every important mining center. 


OM PANY 
America 


Genetal Offices: 17 East 42nd St., New York, N. Y 


BRANCH OFFICES AND WAREHOUSES 


Baltimore, Beston, Buffalo, Chicago, Cincinnati, Cleveland, Denver, Detroit, Hartford, I kee, New Haven, New York, 
Pittsburgh, Providence, San Francisco, Seattle, Springfield, St. Louis, St. Paul, Terento, Londen, Tokie. 
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Scraper Hoist 
for underground mining 


Head Frame Sheave 
for IrontMines 


Steel Mine Skip 


Just a few of the 
many products 
manufactured 
for the Mining, 
Furnace and 
Chemical depart- 
ments of the 
Cleveland Cliffs 
Iron Company 
in Michigan. 


Wood Distillation 
Retorts 


Acetic Acid Still 
and 
Wood Retort Buggy 


Lake Shore Engine Works 


ENGINEERS—FOUNDERS— MACHINISTS 
| Marquette, Michigan 


\ \ 
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Where continuity of 
service is essential 


ANACONDA 
TROLLEY WIRE 


NACONDA Trolley Wire is used 

in the Cleveland-Clifis Mines as 

well as in many others of the largest mines 

throughout the country because the en- 

gineers in charge of operations have 

learned to rely on it for dependable, 
uninterrupted service. 


Anaconda Trolley Wire is tough, strong 
and durable. Its conductivityis unexcelled 
because it is made of Anaconda Electro- 
lytic Copper—over 99.9% pure. 


Where the most durable trolley wire is 
required, and for permanent lines, Ana- 
conda Wire & Cable Co. recommends 
Hitenso “A” and Hitenso “C.” Actual 
tests have proved these trolley wires to 
be from two and one-half to three times 
as durable as hard drawn copper wire. 


Hitenso “A” and Hitenso “C” meet the 
physical requirements of the A.S.T.M. 
Specifications for Medium Strength 
Bronze and High Strength Bronze re- 
spectively, but exceed the required con- 
ductivity by 15%. 


Seven modern wire mills offer a coast-to- 
coast service unequalled for promptness 
and dependability. Complete information 
concerning the physical properties of 
Anaconda Trolley Wire is contained in 
Bulletin B-11, sent free upon request. 


ANACONDA WIRE & CABLE CO. 


General Offices: 25 Broadway, New York 
Chicago Office: 111 West Washington St. 
Exclusive Selling Agent for Wire and Cable Products of 
THE AMERICAN BRASS COMPANY 


Other Anaconda 
Wire and Cable Products 
Used in Mining Operations 
Copper Wire 
Solid or Stranded 
Bare or Weatherproof 
Rubber Covered (Durawire*) 
Power Cables 
Power or V. C. Insulated 
Lead Sheathed 
Braid Covered 
Locomotive Gathering Cables 
Duracord* (Heavy duty 
portable cord) 
Magnet Wire 
Enameled, cotton covered. 
silk covered 
*Trade-marks Reg. U. S. Pat. Off. 
The high conductivity and uniform 
quality of Anaconda Metals are the 
result of the coordinated supervision 
by a single organizatioa of every proc 
ess from ore to finishe:! product. 


ANACONDA WIRE PRODUCTS 
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Cleveland 


K DRILL DIVISION 


Sales Offices Throughout the World 


CARDNER- DENVER 
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RON MINING keeps its costs down 

by the wide use of Sullivan Scraper 
Loader Hoists. Sullivan Engineers have 
for years co-operated closely with Iron 
Mining engineers in developing portable 
hoists to suit the changing needs of ore- 
slushing work. 


Sullivan Slusher Hoists have a reputa- 
tion for low power-per ton cost, for 
small repair charges, for high tonnage 
records. (Records on request.) 


Sullivan Slushers are built in 64%4-7% 
H. P. Turbinair and electric models; 
also in electric Super-slusher types of 
10 to 75 H. P. The hoist shown in this 
picture is a 10 H. P. “HDE-4” double 
drum electric slusher, at the Sunday 
Lake Iron Co., Wakefield, Michigan. 


Air 37-76-F 
Ask for the catalogs { Electric 37-76-G 
Superslushers; 37-76-) 


Boston, Pittsburgh, 

Other Sullivan Trade Mark New York, St. Louis, 

Iron Mining Equip- Cleveland, Knoxville, 
ment includes— 


Diamond Core Drills London Paris Mexico Santiago Sydney Tokyo Johannesburg Calcutta Birmingham, Dallas, 
Rock Drills, all 


+ San Francisco, Salt 
Air Compressors 


808 Wrigley Bldg., CHICAGO Lake City. 
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Improved For Metal 
Low Cost 
Battery Mining 
Locomotive Service 


\ 


The 
Atlas Type J 


1% Ton Spur Gear Drive Locomotive 


This locomotive unit effects new economies in metal mining haulage. 
Surprisingly low in first cost, yet reflecting performance of high 
order in lower maintenance costs and lower cost per ton of ore mined. 


Study the specifications given below. Designed especially for metal 
mines, the Atlas Type J Locomotive incorporates features which 
assure the mobility and flexibility so desirable in mining service. 


SPECIFICATIONS 
18 in. to 24 in. 
Weight (chassis only) ................ 2000 Ibs. 
20 cells MVA 15 Ironclad 


20 cells PML 17 Philco 
40 cells A 5 Edison 


Height Over Headlight............... 50 inches 


LOWER FIRST COST PER UNIT 
LOWER MAINTENANCE COST 
LOWER COST PER TON 


Let us quote prices on your next locomotive 
requirements 


The Atlas Car &® Manufacturing Co. 


Engineers, Manufacturers 


CLEVELAND, OHIO—U. S. A. 


| 


October, 1929 


THE MINING CONGRESS JOURNAL 39 


TRAYLOR 
Bulldog Gyratory 


The compact crush- 
ing plant at The 
Cleveland-Cliffs Til- 
den open pit mine. 


at 
Cleveland- 


Cliffs 


“« * * * the cars from the pit 
dump directly into the hop- 
per of a 42” Traylor Bulldog 
Gyratory Crusher set at 51/2” 


opening * * *” 


—From article in this issue 
entitled, “Tilden Open Pit 
Operation,” by G. R. 
Jackson, G. S. 


THE TRAYLOR AUTOMATIC FORCE-FEED LUBRICATION SYSTEM 
AND 


POSITIVE DUST SEALING DEVICE 
(Both Patented) 


—are two of nine exclusive features which 
influenced Cleveland-Cliffs to choose a Bulldog 
for the most important service in its crushing 
plant because the operator could take no chances 
regarding these two vital points, although, of 
course the facts that the Bulldog is overstrong in 


all parts and delivers large capacity at small cost 
per ton were not overlooked. 

The reader is invited to send for our Bulletin 
2100, descriptive of the Bulldog Gyratory, and 
while doing so, ask, also, for 2099, which treats 
of the Bulldog Jaw Crusher, the world’s greatest 
jaw type breaker. 


Wire, Phone or Write Our Office Nearest You 


TRAYLOR ENGINEERING & MANUFACTURING CO. 
ALLENTOWN, PENNSYLVANIA, U. S. A 


New York City 


Chicago 
30 Church St. 


1414 Fisher Bidg. 


Los Angeles 
908-909 Chester Williams Bldg. 


Seattle Salt Lake C 
815 Alaska Bldg. 101 W. 2nd So. St. 


Export Department—104 Pearl Street, New York City 


Foreign Sales Agencies: London, Rangoon, Sydney, Melbourne. Johannesburg, Lima, Rie de Janeiro, Sao Paule, 
Buenos Aires, Santiago, Valparaiso, Antofagasta, Iquique, Urure 


European Works—Usines Carels Freres, Ghent, Belgium 


“Sa 
4 
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T CLEVELAND-CLIFFS and 

many other mills the advantage 
of keeping an accurate check on 
tonnage handled is recognized as 
an important factor in the control 
of processes and costs. 


There, MERRICK CONVEYOR 
WEIGHTOMETERS continuously 
and automatically indicate, reg- 
ister and record the actual ton- 
nage handled on the conveyors 
without interruption of ore move- 
ment, during every hour of the 
day. 


Wherever conveyors can be used 
to carry material, a Merrick Con- 
veyor Weightometer will accu- 
rately weigh all passing material 
and mechanically register the 
weight. 


MERRICK SCALE MFG. CO. 


Passaic, N. J. 


1929 


th UPSON-WALTON c. 


CLEVELAND 
OHIO 


Manila Rope 


Wire Rope 


Brattice Cloth 
Tackle Blocks 


Established 1871 
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This illustrates the use of X-ray photography in testing for uniformity in Hercules delay electric 
blasting caps. The X-ray reveals, from top to bottom of each delay electric blasting cap, the lead 
wires, firing head, delay fuse (in which only the powder train shows), and the blasting cap. 


HERCULES DETONATORS ARE RELIABLE 


HE reliability of Hercules detonators is 

equally important to us and to our cus- 
tomers. Many millions of pounds of explo- 
sives depend on the reliability of Hercules 
detonators for satisfactory performance, 
and for that reason we do everything pos- 
sible to protect our customers. 

That is why exhaustive attention was given 
to the basic design of Hercules blasting caps, 
electric blasting caps, and other Hercules 
firing devices, and why they are manufac- 
tured with painstaking care from materials 
selected and tested with equal vigilance. 
After all that is humanly possible has been 
done to control the manufacturing process- 


es, the product is subjected to a series of 
elaborate and costly tests. 

In making these tests, many branches of 
science are utilized. The X-ray looks through 
the copper shells to search out any flaw 
which previous to this scientific operation, 
could only be found by destroying the de- 
tonators. Microphotography is called upon 
to tell a significant story to the explosives 
chemist. All standard tests of recognized 
value as well as special tests devised in the 
Hercules laboratories are used to insure the 
reliability of Hercules detonators. 

It is economy for you to purchase firing 
devices on which so much care is expended 
to insure success in your blasting. 


HERCULES POWDER COMPANY 


(INCORPORATED) 


Wilmington 


Delaware 


Sales Offices: Allentown, Pa., Birmingham, Buffalo, Chattanooga, Chicago, Denver, 
Duluth, Hazleton, Pa., Huntington, W. Va., Joplin, Mo., Los Angeles, New York 
City, Norristown, Pa., Pittsburg, Kan., Pittsburgh, Pa., Pottsville, Pa., 

St. Lovis, Salt Lake City, San Francisco, Wilkes-Barre. 


HERCULES POWDER COMPANY 
934 King Street, Wilmington, Delaware 


Gentlemen: 


Please send me the booklet HERCULES DETONATORS describing Hercules blasting caps, electric blasting caps, water- 


proof electric blasting caps, delay electric blasting caps, and delay electric igniters. 


Name 


Company 


Address 
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The Phoenix Power Dump Car shown below is the type used by The 
Cleveland-Cliffs Iron Company. This car is supplied in smaller units 
in two other popular models—on four wheeled cars and on trucks for 
haulage in quarries from face to crusher. Car designed and patented 
by Easton Car and Construction Company. 


~ 


“wPROENTIX™ 


FASTON CARS 


R EVERY PIT, MINE Al QUARRY 


Easton Car and Construction Company 
Easton, Penna. 
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DROP IN 
THE BEARINGS 
WORTH 10 IN 
THE BARREL.. 


Eureka Valves (a Hockensmith development) 
help your oil in its work of reducing friction, 
eliminating cutting, and lengthening the life 
of your wheels and axles. The valve has a full- 
babbited seat. It is sealed against dirt—yet is 
instantly opened, exposing a clean oil hole. 
When closed it locks positively, keeping sand, 
water, and other foreign matter out. Any kind 
of power or hand lubricating system can be used. 
The picture tells the story—and also shows an- 
other Hockensmith contribution to the cause 
of efficient haulage—the new type disc-closure. 
On or off in a minute, it cannot be dislodged 
accidentally. 


These are only two of many outstanding fea- 
tures available on Hockensmith cars. When 
you’re in the market for mine car equipment 
—let Hockensmith quote. 


FFRFICIENT 
FRAULAGE 


FOCKENSMITLE 


MINE, CAR CC 
Penn, Pa, Long Distance Phone, Jeannette 700 
SALES REPRESENTATIVES 


Huntington, W. Va.—Huntington Supply & Equipment Co, Knoxville, Tenn.—Webster & Co. 
Clarksburg, W. Va.—Mr. Norman Strugnell Chicago, Ill.—W. W. Baker, 140 So. Dearborn St. 


| 
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90% Maintenance Cut with “Timken-Equipped” 


—told by Mr. Jeffrey, General 
Superintendent of the Akron, 
N. Y., plants of the Universal 
Gypsum and Lime Co.—‘‘With 
only 250 cars we have 249 or 250 
of them in service all of the time 
and no bearing troubles . . . We 
grease twice a year and inspect 
them at the same time, although 
this is more of a precautionary 
measure as we have yet to find a 
dry bearing . . . Our maintenance 
costs on cars have been reduced 
90% . . . forty cars per locomotive 
trip as compared to twenty before 
the cars were mounted on Timken 
Bearings.” 


All mining knowsthe economies of 
Timken Bearings— Timken thrift- 
abilityto save power, save lubricant, 
save maintenance and save replace- 
ment for the greatest number of 
service years, 


Only Timken Bearings can do this 
for only Timkens combine the ra- 
dial-thrust advantages of Timken 
tapered construction, Timken POS- 
ITIVELY ALIGNED ROLLS and 
Timken electric steel— wherever 
wheels and shafts turn. 


THE TIMKEN ROLLER BEARING CO. 


TIMKEN” BEARING 
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Editorials 
The Mine HE Congressional Joint We believe both the Treasury and the mining industry 
Dienlesion Revert Committee on Internal will be loath to abandon and scrap in its entirety a sys- 
P P Revenue ‘Taxation now has tem that has been established and worked successfully 


before it a report on depletion allowances of the mining 
industry. This report is the result of more than two 
years’ study by the committee’s staff. It contains volu- 
minous data and comparative statistics on mining in- 
come, dividends, and taxes. It alleges that the present 
system of depletion deductions is inequitable and in cer- 
tain instances discriminatory. It proposes substitute 
plans for the consideration of the committee. 

The mining industry will be unable to concur in many 
statements contained in this report concerning matters 
that may be considered fundamental. First, that de- 
pletion is a gift and not a right. Second, that the cost 
of the property is the proper basis for determining de- 
pletion. Third, that analytic valuations are subject to 
wide variations, involve speculative factors, and afford 
fertile ground for controversy, inequalities, and errors. 
Fourth, that one of the principal defects in the present 
system of income taxation is the lack of uniformity and 
certainty in computing depletion. 

The report presents quite a serious indictment of the 
present system. Is it justified? In the first place, the 
legal concept of depletion has been well established ever 
since the sixteenth amendment was ratified in 1913. 
Neither the Congress nor the courts since have ques- 
tioned the taxpayers’ right to depletion based upon 
March 1, 1913, value, or upon cost if acquired subse- 
quent to March 1, 1913. In the second place, the admin- 
istrative system for the determination of mine values 
and the annual allowances from income due to the reduc- 
tion of such values by mining has been fairly satisfactory. 

The Bureau of Internal Revenue has valued all the 
mines of the United States, and many foreign mines 
owned by American interests, in a remarkably short space 
of time, and without any delays that have interrupted 
or even interfered with the collection of the income tax 
revenue. The Treasury has performed this gigantic task 
without complaint to Congress. And at the present time 
only exceptional cases, representing perhaps less than 
5 percent of the total, remain open awaiting decisions 
of the Board of Tax Appeals or the courts. 

There is a real need for some amendment that will 
correct certain inequalities that have been disclosed, and 
that are due mainly to circumstances and conditions pre- 
vailing at the basic date of valuation, such as the extent 
of mine development and the geology of the deposit to be 
valued; but not due to any weakness in the system of 
administration other than the limitations imposed by the 
law itself. Both the industry and the joint committee 
will have to look outside the report for the answer to the 
question as to what change from the present system is 
necessary or desirable. 


from a revenue standpoint for so many years. No sub- 
stitute plan would be acceptable unless it guarantees to 
both the Government and the mining industry the re- 
tention of the basic principles upon which the right to 
depletion rests as recognized now under the sixteenth 
amendment and the several income tax acts. 


Rewriting the — that the 
. . tariff bill will be rewritten. 
Tariff Bill The Senate Finance Com- 
mittee will be unable to sustain their program because 
too many industries of the South and West who made 
pleas for increased protection were ignored, while the 
consumers of their products—the manufacturers—were 
successful in gaining recognition to the extent that in- 
creases were proposed on many manufactured products. 
In the fight to be waged, the Senatorial forces will be 
aligned either with the non-metal mining and raw mate- 
rials industries of the South and West, or the manufac- 
turing industries of New England and the states border- 
ing the Great Lakes. Against the antimony, clay, 
bauxite, barytes, graphite, mica, feldspar, gypsum, and 
other industries of the South, are pitted the chemical, 
paper, pottery, aluminum, lubricator, paint, electrical, 
and numerous other industries that use these raw mate- 
rials, as well as the importers. 


No sound reason appears for denying protection when 
representatives of an industry show the need for in- 
creased protection in the fact that importations are de- 
priving them of their natural markets, which they would 
otherwise be able to supply from developed domestic re- 


serves that are adequate for future domestic require- 
ments. 


In the case of practically all of the non-metallic mining 
industries of the South, seasonal employment is furnished 
to those engaged in agriculture, and their prosperity 
may be considered a condition precedent to prosperity 
in agriculture, since they provide local markets for 
perishable farm products as well as seasonal employment 
and pay rolls that are so necessary to the economic wel- 
fare of many local communities. 

So that the Senators who, regardless of politics, are 
preparing to vote for the protection of industries in their 
states, are both politically and economically right. Per- 
manent prosperity can not be insured to the country as a 
whole if a tariff bill 1s written that gives one industrial 
section protection at the expense of another. North, 


East, West, and South must have equal protection—raw 
materials as well as manufactures. 
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HE iron ore industry has 
The Iron Ore contributed immeasurably 
Industry to our present-day civiliza- 


tion. It has been responsible in a large measure for the 
many advancements in industry. The services of iron— 
or steel—enter into the fabric of our every-day life. It 
has given us our transportation system, our modern sky- 
serapers, automobiles; in fact, enters into all modern 
machinery that has made our present economic life pos- 
sible. 

The discovery of the Lake Superior iron ore deposits 
has brought to us not only wealth, but a civilization un- 
rivalled in history. The Cleveland-Cliffs Iron Company, 
whose story is told in this issue, is the oldest iron ore 
producer. It began its existence when ore was first dis- 
covered on the Marquette Range, and has been a steady 
producer since 1850, when the Cleveland Iron Mining 
Company was incorporated. Mr. Samuel L. Mather was 
president of this company and was succeeded by his son, 
Mr. William G. Mather, who is today president of The 
Cleveland-Cliffs Iron Company. 

Under his leadership this company has come to stand 
for many of the fine things in industry. It is an inspira- 
tion to follow through from mine to market the opera- 
tions of an organization that, while highly efficient and 
profitable, still is human. To W. G. Mather, and his 
group of able assistants, the good will of the industry 
and the country are due, for showing us what may be 
accomplished when a company adopts Safety as its 
Standard, Beauty as its Watchword, and Cooperation as 
its Spirit. 


. HEN President Hoover 
Efficiency— visited the properties of 
Plus The Cleveland-Cliffs Iron 
Company, he said that it was a real inspiration to find 
that so much beauty could be combined with so much 
efficiency. And that is literally true. Located in the 
heart of the lake country of northern Michigan, this 
property has the natural advantage of beauty, and every 
effort has been made to maintain it. There are no un- 
sightly spots, and this is a real accomplishment when 
the nature of the deposits are taken into consideration. 
Flowers, shrubs, trees—landseaping features of all 
kinds—are given special attention and the result is most 
interesting. 

Under the direction of Mr. Mather, and in cooperation 
with a most efficient and loyal group of executives, the 
company has attained an exceedingly high standard in 
its production methods, its industrial relations, and its 
cooperative efforts with outside agencies. Among their 
publie-spirited projects are reforestation and cooperative 
effort with the national and state forestry services; the 
establishment of a natural game preserve; experimental 
farms; and a national park. For the employes, without 
a trace of paternalism, real opportunity is given for ad- 
vancement. Schools, hospitals, clubs and supervised 
community life afford a cooperative service not found in 
our cities and larger communities. 

Cleveland-Cliffs does not aspire to Utopia, but in a 
most practical sense represents industry at its best. 


Our Export VIDENCE of the sound- 
Trad ness of this country’s policy 

rade in relation to the world’s com- 
merce is found in recent figures compiled at the De- 
partment of Commerce. The United States closed the 
fiscal year 1929 with the highest export balance of mer- 
chandise trade for any year since 1922. Total exports 
for the fiscal year were 5,337,510,000 and total imports, 
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4,290,457,000, showing an export balance of 1,047,053,- 
000. This is 317,053,000 higher than for the fiscal year 
1928. 

The prediction made some months ago, by those op- 
posed to the Government’s foreign trade policy during 
the last two administrations, that there would be a sharp 
falling off in this country’s export trade as the result of 
that policy and the attitude in certain foreign coun- 
tries toward the matter of war debt settlements, has 
failed to materialize in the slightest degree. On the 
contrary, our trade relations with foreign countries ap- 
pear to be constantly improving. Our growing export 
trade balance also disproves the theory that in order to 
sell our products in foreign countries, we must allow 
the products of those countries to come in and freely 
compete with domestic products which can be ade- 
quately supplied by home industries. 

This Government can not afford to abandon or even 
to modify a foreign trade policy that during the last 
eight years has proved such a boon to American indus- 
trial life and prosperity. With the growing conscious- 
ness in the minds of foreign peoples, that they are 
missing some of the greatest benefits of our modern civil- 
ization, especially in those European and Asiatic coun- 
tries that have been backward in making use of modern 
methods, labor-saving devices, and electrical and me- 
chanical appliances for the comfort and convenience of 
the people, such as are common to every section of this 
country, our export trade will continue to grow. 


Mine N THE medical world an ac- 
pare curate diagnosis of any dis- 


ease is the first step and 
usually leads to a complete cure in the hands of a skill- 
ful physician. To know the cause of a trouble is vastly 
important in bringing about its prevention. Whenever 
professional men express a conclusion concerning a mat- 
ter in which they are equipped to express an opinion, 
we are bound to take notice. The insurance men fre- 
quently give theoretical opinions as to the cause of mine 
accidents. Mr. R. E. Simpson of the Travelers Insur- 
ance Company, in an address before the twentieth annual 
convention of the Mine Inspectors Institute of America, 
held at Knoxville, Tenn., makes the bald statement that 
88 percent of all mine accidents may be charged to 
supervisory failures, 10 percent to physical failures and 
2 percent to the class of unpreventable accidents. If 
this statement is true it would seem that our peniten- 
tiaries must be greatly enlarged to hold the mine oper- 
ators who are entitled to admission. 

As a matter of fact, the statement is unjustified, which 
Mr. Simpson practically admits in another part of this 
address. He says: ‘‘It is true in many a case, that the 
immediate cause is a dereliction on the part of the em- 
ploye, but back of this there is generally a failure of 
the supervisory staff in giving instructions, enforcing 
discipline, selecting men for given duties, or planning 
processes and operations.” Supervisory causes of acci- 
dents are probably more prominent in the coal mine in- 
dustry than in other industries because infractions are 
hard to detect and, therefore, hard to check.’’ 

If the ‘‘immediate cause of an accident is a derelic- 
tion on the part of the employe,’’ which is probably cor- 
rect, then the blame should be upon him who violates 
orders and not upon the employer who, having given the 
order, can not follow the employe about to see that he 
does not violate the rule. 

A similar statement was made by Dr. Frederick L. 
Hoffman of the Prudential Insurance Company at the 
San Francisco Convention of the American Mining Con- 
gress held in 1915, to which Mr. Harry L. Day, of 
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Wallace, Idaho, took exception and asserted that a long 
experience as a mine operator had convinced him that 
the greater number of accidents in mining operations 
was caused by the criminal negligence of the men who 
fail to obey orders. 

The operator finds it very difficult to enforce disci- 
pline. He may discharge a man for breaking rules and 
employ in his place a man discharged by a neighboring 
mine for the same reason. There are few mine oper- 
ators, if any, in this country who do not provide safety 
appliances, but lacking the power of enforcement of 
proper rules does not justify their being charged with 
the responsibility for the ‘‘natural indifference’’ of the 
employe. 


. UT whether or not the mine 
Education and operator may be held di- 
Safety rectly responsible for the acci- 
dents at his property, he may be held distinctly respon- 
sible for failing to adopt and enforce strict safety rules, 
and to employ such supervisory force as to make his 
program effective. 

At many of the mines violation of safety rules and 
regulations, for the first offense means reprimand; for 
the second, a lay-off and for the third infraction, dis- 
charge. In many instances the enforcement of these 
rules has been so effective, that the workers themselves 
are the severest critics, and a considerable pride has 
been aroused in maintaining an enviable record. 

The basis of all safety work is education. The per- 
sonal equasion. All of the rules and demands ever pro- 
mulgated will not solve the question, will not bring the 
right result. An efficient safety department with a 
supervisory head, with systematic and continual train- 
ing along safety lines is absolutely essential if we are to 
reach the highest point in industrial safety. Secretary 
of Labor James J. Davis, in a recent radio address, in 
commenting upon the record of accidents in this coun- 
try said: 

‘“Universal safety is the ideal of our industrial future. 
It is an ideal of as much worth to the employer as it is 
to the employe. It means more than the mere reduction 
of insurance premiums and a ‘cut rate’ funeral. It 
means a stronger, more rugged and happier, healthier 
nation of workers. Medical science is daily successfully 
combating disease and thereby prolonging life; but the 
kind of medicine that will reduce industrial accidents 
is not found in the kit of any practicing physician. It 
is found in all true minds and hearts—minds and hearts 
which are willing to sacrifice some speed and rapidly 
acquired wealth for safety and comfort for the working 
men and women. The employer today who is unwilling 
to invoke every ounce of caution in behalf of his workers 
is not worthy of the American mark of civilization; and 
the employe who is not mindful of the work safety of his 
fellow workers is a menace to the very society which 
gives him protection from every other ill which might 
beset his life while away from his job. 

‘*Safety means better working conditions; it means 
steady jobs and better pay. Plants that operate with 
the greatest efficiency are those in which working condi- 
tions are stable and permanent. Hazards interfere not 
only with life and limb but with prosperity as well. The 
prosperous plant is the safe plant. The prosperous 
worker is the safe worker.’’ 

In the mining industry real effort is being made to 
reach the highest possible safety record. We have the 
National Safety Competition, safety meets in every sec- 
tion of the industry, and a large number of companies 
have well-planned safety campaigns as a part of their 
daily work. In addition practically every mining organ- 
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ization from the Bureau of Mines down to the local as- 
sociations carry on continuous campaigns in behalf of 
safety. There is much to be done, but the most impor- 
tant fact is that all wheels are turning coordinatedly in 
the right direction. 


The Public RESIDENT HOOVER, in 
a letter to Assistant Secre- 
Lands tary of the Interior Joseph 
M. Dixon, presented to a conference of Western Gov- 
ernors, at Salt Lake City August 26, a proposal for a 
thorough investigation of the public lands problem. 

His proposal includes the appointment of a commis- 
sion of nine at least, five of whom are to be selected from 
the Western States, to make a complete survey, in order 
that ‘‘ We should determine the facts in the present situa- 
tion, should consider the policies now being pursued, and 
the changes which I might recommend to Congress.”’ 

Mr. Hoover continues— 

‘“These suggestions are, of course, tentative, pending 
investigation of the full facts, but, generally, I may state 
that it is my desire to work out more constructive policies 
for conservation in our grazing lands, our water storage, 
and our mineral resources, at the same time check the 
growth of Federal bureaucracy, reduce Federal interfer- 
ence in affairs of essentially local interest, and thereby 
increase the opportunity of all states to govern them- 
selves and in all obtain better government.’’ 

What more assuring words could be crowded into one 
sentence, looking to the settlement of our public lands 
problems, which have been under acute discussion so 
many years: ‘‘More constructive conservation of all re- 
sourees,’’ ‘‘Check the growth of Federal bureaucracy,’’ 
‘‘Reduce Federal interference in affairs of essentially 
local interest,’’ ‘‘Inerease the opportunity of all states 
to govern themselves,’’ and ‘‘to obtain better govern- 
ment.”’ 

These are the principles which have been contended 
for by western speakers for more than 20 years. We 
venture the assertion that, when the proposed commis- 
sion has made its recommendations, few will be found 
to criticize the report. 

We do not believe that any plan could be proposed, 
better adapted to work out a fair solution of the long- 
standing controversies regarding public lands, nor more 
likely to educate the East to a proper conception of these 
problems, and thus secure congressional approval of the 
recommendations made. 

The reception given this proposal by the West has not 
been cordial. While objections have been based on wholly 
contradictory premises, no one has been found with suffi- 
cient affrontery to object to the investigation of a recog- 
nized public problem by a commission, the control of 
which is to be vested in men from the western public- 
land states. 

We must not lose sight of the fact that the control of 
public lands was one of the corner-stone principles of 
the so-called conservation program, nor that the defend- 
ers of that destructive program are now exercised in 
criticism of Mr. Hoover’s proposal. 

The West should appreciate that no other President 
will ever again have the courage to draw the fire of 
eastern criticism, for the sake of a section which fails to 
recognize the first helping hand offered by any President 
for 25 years. 


A National 
Necessity 


E EXPECT fiwe or ten 

million people to starve 

each year in China, but thirty 
million is too much.’’ ; 

This statement, said to have been made by a Chinese 

leader, sounds a startling note of warning to the younger 
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nations of the world, and particularly those who are 
careless in meeting by all possible means the national 
necessity to prevent soil erosion. 

The Chinese people are frugal and industrious. They 
live well on less than the waste from the tables of a 
similar number of Americans. The denudation of her 
forests centuries ago, and the necessarily consequent soil 
erosion, has made it impossible for her, even with the 
most intense cultivation, to produce enough food to sus- 
tain the lives of her peoples. 

Each year the forested areas of the United States 
suffer enormous losses by fire. Seemingly these losses 
are increasing in destructiveness. The current year’s 
losses of lumber in the great Northwest—Montana, Idaho, 
Oregon, California and Washington—are estimated from 
thirty to fifty millions of dollars, and this is the smallest 
part of the loss. The loss by soil erosion, continually 
augmented by forest destruction, can not be estimated 
in money, and is a growing menace to our future civil- 
ization. 

Notwithstanding the enormous fire losses, it is believed 
by many well-informed men, particularly in California, 
that the destruction of timber by the pine beetle in that 
state is greater than the fire loss. It is also believed by 
many that the system of the United States Forestry 
Service, in its efforts to preserve the forests, is funda- 
mentally wrong. That its prevention of fire augments 
and protects the breeding nests of the Pine Beetle and 
other insect tree enemies and, at the same time, accumu- 
lates the combustible material in the forests, so that, 
when fire does come, as it seems always to come, the heat 
is so great from the burning up of this stored-up mate- 
rial-as to kill the growing timber. 

Possibly our scientific forester might, with great profit 
to the country, take a lesson from Poor Lo, who be- 
queathed to us the magnificent forests, the rapid de- 
struction of which we are permitting. 

Our uneducated but wise predecessors in forest con- 

“trol, the Indians, each year before the dry season burned 
over the forest areas, thus destroying the larvae of the 
tree enemy insects, and thus prevented the accumula- 
tion of inflammable material which, if burned during 
the dry season, entirely destroyed the surrounding tree 
life. 

Perhaps the appropriations for the Forestry Service 
are not sufficient to enable it to properly meet this re- 
sponsibility. Perhaps the system of forest protection 
needs revision. In either case, a radical change should be 
made to meet this intensified national necessity. 


O ONE will question the 
Forest bili importance of a better and 
Responsibility more effective handling of 


national forest problems as outlined in the preceding 
editorial. 

It is somewhat strange that there are some who pro- 
pose that this responsibility shall be assumed by the 
Western States, probably’ because of an impression that 
the forests have an earning power in excess of operating 
casts. 

President Hoover has voluntarily offered to appoint 
a commission to study the public lands situation and 
reeummend to Congress such legislation as would best 
serve western development, with the contemplated pur- 
ptwe of ceding to the several states the surface rights 
in the public domain. Both the East and the West have 
eriticized this proposal, but for diametrically opposing 
reasons. Some leaders of western thought insist that, 
‘Tf the Federal Government is to retain the forests and 
all the minerals it would simply be unloading a white 
elephant upon the states.’’ 
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Mr. Hoover does not propose a transfer of the national 
forests. 

During the fiscal year ending June 30, 1928, the 
entire receipts from the national forests (including tim- 
ber sales, grazing fees, water power and trespass penal- 
ties) were $5,441,434; during the same period the costs 
of administration (including $4,000,000 from the Bu. 
reau of Public Roads, expended for roads in the forests) 
were $21,732,480, leaving a deficit of $16,291,046. 

It is difficult to understand why any state should wish 
to assume its share of that enormous deficit, particularly 
in view of the fact that, even with this deficit, an enor- 
mous loss, estimated to average twenty million dollars 
annually in timber and a loss from soil erosion many 
times greater, has been suffered during the present year. 
Plainly, a much larger deficit would have been justified 
if these irreparable losses could have been prevented. 

It is equally clear that forest protection, water supply 
and soil erosion are national, not state problems. This 
burden must be carried by the Federal Government. It 
‘is a perfectly just Federal expenditure. 

The Rocky Mountain States get little, if any, benefit 
from the improvement of rivers and the construction of 
harbors. These states are plainly disadvantaged by the 
construction of the Panama Canal, to the costs of which 
they contributed. 

The maintenance of national parks and forests and 
the construction of public roads are among the expenses 
of the Federal Government, which, in part, recompense 
those states for their contribution to other publie works 
from which they derive little or no advantage. 

The West does not want the control of nor the respon- 
sibility for the national forests. 


66 PROPHET is not with- 

out honor, save in his 
own country’’ is a proverb that 
has been proven many times. Frequently we are so close 
to those who serve us that we do not appreciate the value 
of the service. At any rate, our neighbors to the north 
pay a glowing tribute to the work of the industry’s chief 
representative in the Federal Government, the United 
States Bureau of Mines. The Canadian Mining Journal, 
in a recent editorial, says: 

‘‘The United States have every reason to be proud of 
their Federal Bureau of Mines. There is hardly a mail 
that does not bring us some evidence of the tremendous 
amount of investigative work being carried out by this 
department in every phase of mining and metallurgical 
science. The amount and scope of the work carried out 
by the various officers of the Bureau is very large and 
deserves more recognition than appears to be given 
through the technical press of the world. 

“‘A more vital point is, however, the generous way in 
which the results of investigations are given to all coun- 
tries, and we would like to set on record our apprecia- 
tion of the great work being carried out by the United 
States Bureau of Mines in the advancement of mining 
science. A great deal has been written and said of all 
we owe to American enterprise and capital, and without 
in any way detracting from our recognition of what we 
owe in this direction, we can not help saying that we owe 
just as much to the quiet work of the engineers and sci- 
entists of the American Bureau of Mines.’’ 

The mining industry has many reasons to be proud of 
the Bureau of Mines. The service it has rendered the 
industry is of vast importance in solving many of its 
greatest problems. It would pay the individual oper- 
ator, and the industry as a whole, to become more 
intimately acquainted with just what the Bureau is 
equipped to give. 


Merited 
Praise 


WILuiaM G. eATATHER 


President of The Cleveland-Cliffs Iron Company 
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OUR groups of events led to the 
 esstisinent and the prosperity 

of the people of the United States. 
These were, first, the discoveries of this 
continent and the colonization of the 
northern part. Second, the unification of 
the colonies in the War of Independence. 
Third, the establishment of Federal su- 
premacy in the War of the Union. 
Fourth, the discovery of the Lake Su- 
perior iron ore deposits and 
the consequent development of 
the iron industry. 

The discovery of the Lake 
Superior iron ore has con- 
tributed more to the wealth 
and well-being of this Nation 
than has been gained from all 
the gold of California and 
Alaska. 


The services of iron—that is 
of steel as we use it—has been 
and is the greatest single fac- 
tor in the construction of the 
fabric of the modern life of 
this country. The use of steel 
implements has made farmers 
prosperous and developed 
agriculture into a preeminent 
industry. Steel has made 
modern transportation. It has 
laid railroads with giant cars 
facilitating the rapid trans- 
portation of freight in large 
quantities; and with excel- 
lently appointed trains has 
made luxurious travel and 
communication the common 
experience of every man. It 
has made the automobile pos- 
sible, with all the attendant 
developments in hundreds of 
contributive and _ resultant 
lines of business, manufacture 
and improved roadways. Steel 
has made marine transporta- 
tion what it is; it has 


*President, The Cleveland-Cliffs Iron 
Company. 


The IRON INDUSTRY 
of the Lake Superior Region 


By WILLIAM G. MATHER * 


Present age that of steel, with entire civilization dependent 

upon it—Iron greatest single factor in construction of fabric 

of modern life—Future of industry may be even greater than 

past—Beneficiation processes, methods of locating ore bodies, 
among factors controlling future iron supply 


bridged the Lakes and seas 
pendable highways. Our cities are 
clusters of steel structures. Steel enters 
into all machinery, and into equipment 
for national defense, into tools for in- 
dustry, and instruments of every kind 
for science and surgery. 

The present age is, of course, that of 
steel and our entire civilization is de- 
pendent upon it. But what has distin- 


with de- 


S. L. ATATHER 


Vice President of 
The Cleveland-Cliffs Iron Company 


guished the United States and given to 
it its great advantage is that bestowal 
by bounteous nature upon this land of 
those deposits of iron ore in such vast 
quantities in the Lake Superior region— 
the largest known and operated in the 
world. It has made possible and di- 
rectly encouraged that large quantity 
production which has rapidly developed 
within the steel industry, and which as 
it grew spread into other lines and also 
furnished them with machinery to facili- 
tate mass production in those lines. It 
is this mass production in many fields 
which has given to our country the in- 
dustrial leadership which it enjoys. 

The Cleveland-Cliffs Iron 
Company and its predecessor 
companies, going back to the 
opening of the earliest-found 
deposits—those on. the Mar- 
quette range, where ore was 
discovered in 1845—has per- 
formed its share in the expan- 
sion of the iron ore industry 
of the Lake Superior region. 

By 1855 ore dug with picks 
and shovels was hauled over a 
plank road to the water’s edge 
at Marquette to be carried to 
lower Lake ports in small sail- 
ing ships built of wood. It 
was in that year that the 
Cleveland Iron Mining Com- 
pany—of which my father, 
Samuel L. Mather, was one of 
the incorporators and later its 
president—mined and trans- 
ported through the newly 
opened ship canal around the 
rapids at Sault Ste. Marie and 
carried down to Lake Erie the 
first cargo of Lake Superior 
iron ore. The ship was the 
brigantine Columbia and it 
carried 132 tons of ore. 

For a long time the unload- 
ing was by means of a shovel- 
filled barrel hoisted by rope 
over a pulley, drawn by a 
mule. Furnaces were of small 
capacity and uncertain in ac- 
tion. The hauling of Lake 
Superior ore to markets in 
Ohio and Pennsylvania was 
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costly. Demand was poor and prices 
were low in relation to costs. Eastern 
ore had the advantage of shorter hauls. 

In the year 1878, when I entered the 
office of The Cleveland Iron Mining Com- 
pany as a clerk, the Marquette range 
was practically the sole source of ore 
shipped from the Lake Superior region. 
The mines in the Marquette range in that 
year shipped 1,039,368 tons of ore. 

In spite of the difficulties, physical and 
financial, which beset the steel industry, 
other iron ore ranges were developed 
into producers soon after they were dis- 
covered. In 1879 the Menominee range 
sent out 247,135 tons of ore. In 1885 the 
Gogebic and Vermilion ranges added their 
contribution to the rapidly increasing 
output. In the early nineties the Mesabi 
range began to disgorge its mammoth 
yield. In 1911 the Cuyuna range com- 
menced to produce. In 1916 the total 
yield from all the ranges in the Lake 
Superior region was 66,672,359 tons of 
ore, which is the largest annual shipment 
to date. The Cleveland-Cliffs Iron Com- 
pany now controls properties on the Mar- 
quette, the Menominee, the Mesabi, and 
the Cuyuna ranges. 


Engineering ingenuity has from the 
early days supplied constantly improved 
methods for extracting, treating, and 
transporting this ore as the tonnage out- 
put increased. The underground mines 
of the old ranges have offered their own 
difficulties ‘in extraction. While the 
Mesabi range ores, which can generally 
be removed in open-pit mines by steam 
shovels, have offered difficulties in strip- 
ping off the overburden and in the benefi- 
ciation of the lower grade ores. 

Improvements which have been made 
in every process and detail of the iron 
ore industry might be typified by one 
or two. The pick and shovel of the early 
days in underground mining has given 
place to the use of high explosives, me- 
chanical scrapers and hoists. The small 
machine used in the first open-pit min- 
ing has yielded to steam or electric 
shovels of 400 tons weight, each equipped 


with a 6 or 8 yd. dipper, which will dig 
a cut 128 ft. wide at the level of the 
shovel track and lift the material 60 ft. 
above the track. In the process of strip- 
ping electrically driven drag line ex- 
cavators are used which excavate 40 ft. 
or more below the track on which they 
stand. 


Wheelbarrows, by which it took weeks 
to load even the small vessels of the 
pioneer days, have yielded place to con- 
crete and steel ore docks with facilities 
which have loaded 200 tons per minute, 
record time, and which commonly load 
12,000 to 13,000 tons of ore in four hours. 


The picturesque unloading equipment 
at the receiving docks of the Lake Erie 
ports in the early days, with the barrel 
and mule, has given place to modern un- 
loaders with self-filling buckets which 
take up 15 tons at each grab. A dock 
with four such machines can unload 
50,000 tons per 24-hour day. 


The small sailing ships of wood which 
carried not more than 1,100 tons of cargo 
have disappeared from the Lakes as 
completely as the ships of Commodore 
Perry. The steel freighter of today car- 
ries over 13,000 tons in a single cargo. 


The Federal Government has spent 
wisely enormous sums on the locks at 
Sault Ste. Marie, and on the dredging, 
deepening, charting and marking of 
channels, so that the loading draught of 
steamers has increased from 12 to 21 ft. 

Much remains to be done by the engi- 
neers of the future. The known reserves 
of merchantable ore are still enormous, 
but they are limited. Suitable and practi- 
cable means of beneficiation of existing 
and known great bodies of ore of too 
low grade for present use in the furnaces 
are being devised. Means may yet be 
found by which cre at depths beyond ex- 
cavation by our present methods may be 
brought into use. Improvements may be 
made in the methods of finding bodies 
of ore not at present known. Great as is 
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the present status of the iron ore indus- 
try in the Lake Superior region, its fu- 
ture may even be greater. 

The presidents of The Cleveland-Cliffs 
Iron Company and its predecessor, The 
Cleveland Iron Mining Company, with 
the dates they were elected, have been 
as follows: 

M. L. Hewett, February 10, 1851. 


SELAH CHAMBERLAIN, March 17, 1855. 
W. J. Gorpon, February 23, 1856. 


GEORGE WORTHINGTON, June 1, 1866. 
SAMUEL L. MATHER, May 18, 1869. 
WrLuiaM G. MATHER, May 27, 1891. 
The present organization of The Cleve- 
land-Cliffs Iron Company is as follows: 


EXECUTIVE DEPARTMENT 


Wo. G. MATHER, President, Cleveland, 
Ohio. 


S. L. MATHER, Vice President, Cleve- 
land, Ohio. 


C. G. HEEr, Treasurer, Cleveland, Ohio. 


Pes GEFFINE, Secretary, Cleveland, 
Ohio. 


E. H. JAYNES, Assistant Secretary, 
Cleveland, Ohio. 


OTHER DEPARTMENT HEADS 


Ore Sales, H. A. RAYMOND, Cleveland, 
Ohio. 

Marine, A. E. R. SCHNEIDER, Cleve- 
land, Ohio. 

Pig Iron, D. T. Croxton, Cleveland, 
Ohio. 

Chemical, C. B. HALL, Cleveland, Ohio. 

Coal, A. D. CARLTON, Cleveland, Ohio. 

Mining, S. R. ELLIOTT, Ishpeming, 
Mich. 


Railroad, H. R. Harris, Marquette, 
Mich. 


Land, J. M. BusH, Negaunee, Mich. 


Furnace, E. J. Hupson, Marquette, 
Mich. 


Lumbering, F. W. Hype, Marquette, 
Mich. 


General Office (left) and Engineering Office (right) of The Cleveland-Cliffs Iron Company, at Ishpeming, Mich. 
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The Cleveland-Cliffs lron Company 


HISTORY 


and 


ORGANIZATION 


WwW Ww 


By S. R. ELLIoTT * 


Company organized in 1850 and 


r NHE beginning of what is 

now The Cleveland-Cliffs 

Iron Company dates back 
to the year 1850, when the first 
move looking to the possible 
formation of an iron mining com- 
pany was made by a few men 
who organized for the purpose of acquir- 
ing lands in the Lake Superior district. 
A special charter was granted in 1851 to 
The Cleveland Iron Mining Company and 
articles of incorporation were filed in 
1853, signed by Samuel L. Mather, Mor- 
gan L. Hewett, Selah Cham- 
berlain, John Outhwait, 
Isaac L. Hewett, E. M. Clark, 
and Henry F. Brayton. The 
capital was $500,000, with 20,- 
000 shares of stock having a 
par value of $25 each. 

In 1852 about six barrels of 
iron ore were shipped to 
Cleveland, Ohio. A_ plank 
road was the first means of 
transporting the ore from 
what is now Ishpeming to 
Marquette, and the construc- 
tion of this 16 miles of road 
required about three years to 
complete. 

The first ore found at the 
Cleveland mine was at the 
base of Jasper Knob, Ishpem- 
ing, being “float” which had 
broken from ledges. and car- 
ried in the valley in glacial 
times. These large boulders 
of ore furnished the product 
of the mining operations for 
some months; and even though 
necessary to sledge them into 
sizes convenient for handling 
into the wagons, they were 
more easily handled than the 
ore in the ledges. The ore 
was all of the hard variety; 
the softer red hematite not 

*Manager, Mining Department, 


The Cleveland-Cliffs Iron Company, 
Ishpeming, Mich. 


shipped its first ore in 1852—The his- 
tory of the growth and development of 
one of the iron industry’s most interest- 


ing producers outlined 


being known at that time or, if it was, 
the explorers of that period considered 
it to be of no value. Mining, or quarry- 
ing, was a tedious operation, and was 
all done with hammers and picks. It 
was long before the discovery of dyna- 


S. R. ELLIOTT 


mite and black powder was ex- 
ceedingly hard to get. 

In 1854 the output of the mines 
was 4,000 tons. During that year 
1,000 tons was transported from 
Marquette by boat. A few small 
vessels were dragged over the 
portage, but all the ore had to be re- 
shipped at this point. The Sault Ste. 
Marie Canal was opened in 1857 and The 
Cleveland Iron Mining Company shipped 
the first cargo of iron ore through the 
lock in the brigantine Colwmbia. The 
first railway connecting the 
mines to the port of Marquette 
was the Iron Mountain Rail- 
way built in 1857. In 1864 the 
Chicago & North Western 
Railway built a line from Es- 
canaba to Negaunee, which 
provided an outlet for Mar- 
quette range ores to Lake 
Michigan. 

In the year 1878 the ship- 
ments of iron ore from the 
Lake Superior region totaled 
1,110,100 tons, of which 142,- 
815 tons were produced by The 
Cleveland Iron Mining Com- 
pany. It is interesting to com- 
pare this tonnage with the 
year 1928, when the total ship- 
ments were 54,855,641 tons. In 
the war year 1916 the ship- 
ments totaled 66,903,300 tons. 

The year of the panic, 1873, 
and the next years following 
were depressing for the mine 
operators. In 1879, however, 
business improved, and the 
sales of iron ore in small 
quantities were made in Cleve- 
land at $15 a ton. In 1880 the 
total estimated output was 
sold at $12 a ton for standard 
Cleveland iron ore, averaging 
65 to 66 percent iron. 

The old wooden ore dock, 
the first erected at Marquette 
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Harbor, was sold in 1882 to the Mar- 
queite & Western Railroad, the prede- 
cessor of the Iron Mountain Railway. 
By this time there was no doubt that 
the iron ore business had come to stay, 
and the extent of the ore deposits had 
become much better known. More sub- 
stantial and convenient buildings became 
necessary at the mines; therefore in 
1882 the brownstone machine shops and 
engine house at Ishpeming were con- 
structed. These were the forerunners 
of all substantial mine buildings which 
have been erected up to the present 
time. The buildings are still being 
used though not for their original pur- 
pose. The Cleveland-Cliffs Iron Com- 
pany (which succeeded The Cleveland 
Iron Mining Company by a consolidation 
with the Iron Cliffs Company) has al- 
ways been noted for the manner in which 
it keeps up its mine buildings, dwelling 
houses and gardens. For many years 
the president of the company has given 
prizes for the best kept premises and best 
gardens. These competitions have done 
much toward beautifying miners’ homes 
and their surroundings. 

In 1888-89 the building of the steamers 
Pontiac and Frontenac laid the-founda- 


Monument erected on the site of the 

Carp Forge, Negaunee, Mich. First 

forge erected in the Lake Superior 
region (1847) to smelt iron ore 


tion for the fine fleet of steel vessels now 
owned by the company. These vessels 
were the first steel iron ore carriers to 
be built by a mining company. The 
boats were designed for carrying ore on 
a 1544-ft. draft, which was then the lim- 
iting depth of water in the connecting 
rivers. Twenty-seven hundred tons was 
the capacity of the Pontiac, while that of 
the Frontenac was 2,500 tons, the former 
being 320 ft. by 40-ft. beam and the 
latter 289 ft. by 39-ft. beam. An in- 
teresting illustration of the progress in 
late shipbuilding is afforded by the latest 


Monument erected at the North Jackson 
Mine, Negaunee, Mich., marking the spot 
where iron ore was first discovered in the 
Lake Superior region in 1845 
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steamer built for The Cleveland-Cliffs 
Iron Company, the Wm. G. Mather. It 
is 614 ft. long with 62-ft. beam, and has 
a carrying capacity of slightly over 
13,000 tons on a 21-ft. draft. This last 
acquisition brings the total number of 
steel vessels owned by the company to 12. 
In addition, there are 10 boats operated 


by the company, making a total of 22 
in the operated fleet. 

The control of the Iron-Cliffs Company, 
of which Samuel L. Tilden and William 
B. Ogden were the leading stockholders, 
was brought about in 1889 and 1890. 
This purchase, covering a great acreage 
in mineral lands in fee besides several 
valuable mines in operation, gave a 
strong impulse to the acquisition of still 
more mineral properties in fee as well as 
through lease, and it is claimed by com- 
petent geologists that The Cleveland- 
Cliffs Iron Company is now preeminent 


View, taken in 1860, of No. 1 Pit of Jackson Mine, Negaunee, Mich. 
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in the extent of its fee ore reserves 
among all the operating companies in 
the Lake Superior region. 

The acquisition of the control of the 
Iron Cliffs Company brought with it the 
Pioneer charcoal blast furnace, built in 
1857 at Negaunee, together with a con- 
siderable acreage of timberland from 


Monument erected in 1900 to commemorate 
the fiftieth anniversary of the founding of 
The Cleveland-Cliffs Iron Company 


which wood for charcoal was obtained. 

The manufacture of charcoal iron, as 
inherited from the Iron Cliffs Company, 
was continued and further developed by 
the building in 1896 at Gladstone of a 
modern plant for the saving of by- 
products. In 1908 a still finer plant, the 
Pioneer furnace, was constructed, and is 
now being operated at Marquette. 

The year 1895 marks the company’s 
entrance into railroad construction, and 
in conjunction with the Pittsburgh and 
Lake Angeline Iron Company it built the 
Lake Superior & Ishpeming Railway. 
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This railway company now operates 160 
miles of main line, 143 miles of other 
tracks, has 1,779 cars, 34 locomotives, 
and a steel and concrete ore dock. 

The Munising Company’s property was 
acquired in 1900. This purchase com- 
prised the Munising Railroad, about 
80,000 acres of land, and Grand Island 
(renowned for its beauty) near the town 
of Munising. In the following year the 
Marquette & Southeastern Railroad, con- 
necting Munising with Marquette, was 
completed. 


The acquisition of additional mines 
was begun in 1902, when the Maas prop- 
erty in the city of Negaunee was taken 
in lease. In 1904 the Negaunee mine was 
leased and operated by The Cleveland- 
Cliffs Iron Company, although owned 
jointly by them and the Bethlehem Steel 
Company. The following year the round- 
ing out of our properties into a solid 
group of fee mineral lands was further 
carried forward by the purchase of the 
Jackson Iron Company, founded in 1845. 


A drilling campaign was started in 
1902 in what is known as the Gwinn dis- 
trict. Previous to this time the Prince- 
ton and Stegmiller mines had been oper- 
ated, but no extension of these ore bodies 
had been found. The company first dis- 
covered the Austin mine and later the 
Stephenson, Francis, Gwinn and Gardner- 
Mackinaw; and in 1905 the Princeton 
mine was purchased. Since then the ore 
in the Austin, Stephenson and Francis has 
been exhausted and the Gwinn mine lease 
relinquished, the Gardner-Mackinaw and 
Princeton being the only properties now 
owned by the company in this group. 


In 1905 ore was discovered by diamond 
drilling in what is known as the Athens 
mine at Negaunee. This property is 
jointly owned by Pickands, Mather & 
Company and The Cleveland-Cliffs Iron 
Company, but operated by the latter. 
The first ore from this property was pro- 
duced in 1918. In 1907, in what is now 
known as the North Lake district, ore 
was discovered on section 3, township 47 
north, range 28 west. Shortly after this 
work was started on the sinking of three 
shafts, and a large property known as 
the Morris-Lloyd mines were developed. 


Hydroelectric power was first devel- 
oped on the Au Train River in 1910 and 
in 1911 on the Carp River. Five years 
later, in 1916, the development of the 
Dead River was begun. These hydo- 
electric plants are operated under the 
name of The Cliffs Power and Light Com- 
pany and supply current for the opera- 
tion of all of our mines. 


The company in 1924 acquired the Re- 


public mine, a hard ore property, which 
had been working since 1870; operation 
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Holmes Mine, Ishpeming, Mich. 


was continued up to the exhaustion of 
the available ore in 1928. 

Some few years earlier, in 1902, the 
company acquired the Crosby mine, its 
first property on the Mesaba range. Be- 
fore the mine was opened up it was 
thought that all of the ore was of direct 
shipping grade. However, it later de- 
veloped that it was practically all wash- 
ore and a washing plant was constructed 
and the mine worked until the surrender 
of the lease in 1922. 

In 1919 the Mesaba-Cliffs Mining Com- 
pany was organized. The properties con- 
trolled by this company were the Boeing, 
Hill-Trumbull, Bingham and the North 
Star. The Boeing was a combined under- 
ground and open-pit operation and was 


operated until 1927, when the lease was 
surrendered. The Hill-Trumbull mine 
supplies a high grade of wash-ore and 
has been a steady producer. 

In 1926 the Holman-Cliffs Mining Com- 
pany was formed to operate what was 
formerly the Holman-Brown property. 
This is another wash ore property, and 
will go into operation in conjunction with 
the Bingham and North Star properties 
in the season of 1930. 

In 1929 the Canisteo-Cliffs Mining 
Company was organized to operate the 
old Canisteo property. Construction will 
be started on a concentrating plant this 
year and ore will probably be first pro- 
duced in 1931. 


Morris-Lloyd Mine, Ishpeming, Mich. 
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C.J. STAKEL 
Supt., Morris-Lloyd Mine 
Ishpeming, Mich. 


0. D. McCLURE 
Chief Mechanical Engineer 
Ishpeming, Mich. 


The present organization of the min- 
ing department of The Cleveland-Cliffs 
Iron Company is as follows: 


S. R. ELLiIott, Manager, Ishpeming, 
Mich. 


G. R. JACKSON, General Superintend- 
ent, Ishpeming, Mich. 

O. D. McCuure, Chief Mechanical En- 
gineer, Ishpeming, Mich. 

A. J. YUNGBLUTH, Purchasing Agent, 
Ishpeming, Mich. 


W. W. Grarr, Superintendent, Ne- 
geunee and Gwinn districts, Negaunee, 
Mich. 

LUCIEN EATON, Superintendent, Ish- 
peming district, Ishpeming, Mich. 

M. H. Barser, District Superintendent, 
Hibbing, Minn. 


A. J. YUNGBLUTH 
Purchasing Agent 
Ishpeming, Mich. 


J. 8. MENNIE 
Master Carpenter 
Ishpeming, Mich. 


C. J. STAKEL, Superintendent, North 
Lake district, Ishpeming, Mich. 


J. E. JOPLING, Consulting Mining Engi- 
neer, Marquette, Mich. 


W. R. MEYERS, Chief Mining Engineer 
and Superintendent, Spies Virgil, Ish- 
peming, Mich. 


E. L. DeErBy, Geologist, Ishpeming, 
Mich. 


H. C. BOLTHOUSE, Superintendent, Hill- 
Trumbull and Holman-Cliffs mines, Mar- 
ble, Minn. 


CARL BREWER, Assistant Superintend- 
ent, Negaunee district, Negaunee, Mich. 


Wo. CoNnrIBEAR, Safety Inspector, Ish- 
peming, Mich. 
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J. E. JOPLING C. J. SHADDICK 
Consulting Engineer 
Marquette, Mich. 


Asst. Auditor, Mining Dept. 
Ishpeming, Mich. 


W. R. MEYERS 
Chief Mining Engineer 
Ishpeming, Mich. 


J. S. MENNIE, Master Carpenter, Ish- 
peming, Mich. 


C. J. SHADDICK, Assistant Auditor, Ish- 
peming, Mich. 


W. H. Moutton, Secretary, Pension 
Department, Ishpeming, Mich. 


The facts in connection with the his- 
torical part of this article were taken 
largely from an address given by Mr. 
Wm. G. Mather at a dinner in Ishpeming 
on September 24, 1928, in commemora- 
tion of his 50 years of service with The 
Cleveland-Cliffs Iron Company. Other 
historical facts are from an article in 
the Iron Ore, dated July 14, 1900, written 
by the late Mr. George Newett, Sr., at 
the time of the semi-centennial of the 
company. 
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GEOLOGY 


of Ores on the Marquette 


By E. L. DERBY, JR.* 


Age and general structure of the iron forma- 

tion—Geology of ore occurrence—The Dio- 

rites—Thickness and depth of oxidation— 
Hard and soft ores 


S THE mines of The Cleveland- 
Ace Iron Company on the Mar- 
quette Range are scattered quite 
broadly over the productive portion of 
the Range, their geology involves prac- 
tically all of the geological features of 
the Range as a whole, so that a notation 
of the principal ones will, I trust, give 
some conception of the occurrence of ore 
in the several mines of the company and 
the structural conditions that control it. 
Certain broad conditions under which 
the workable bodies of iron ore on the 
Marquette Range occur are well recog- 
nized by both geologists and practical 
men. They may be stated in general 
terms as follows: 

(1) The ore bodies occur within or 
adjacent to a single peculiar formation 
known as the iron formation and com- 
monly referred to as jasper. 


(2) This formation consists of several 
varieties of rocks, differing in some cases 
widely in appearance, but closely related 
in ultimate chemical composition. Some 
of these varieties are known to be favor- 
able to the occurrence of ore. while 
others are unfavorable. 


(3) Many ore bodies occur on or 
against sheets of intrusive diorite. 

(4) Other ore bodies occur in struc- 
tural troughs. 

(5) Most ore bodies occur in topo- 
graphical depressions. 


* Geologist, The Cleveland-Cliffs Iron Company. 


The iron formation, 
which contains all of 
the ore bodies making 
up the mines of the 
company, is known in 
the geologic scale as 
the Negaunee forma- 
tion and is an altered 
chemical sediment. It 
uppermost part of the middle 
ian series of rocks in the Algonkian 
division of the pre-Cambrian system 
which covers such large areas of ledge 
surface in the Lake Superior District. 
Immediately below the Negaunee forma- 
tion and also in the Middle Huronian is 
the Siamo slate. Above the Negaunee 
formation lies the Upper Huronian se- 
ries, the lowest member of which is the 
Goodrich quartzite, known locally as the 
Ishpeming formation. There is a dis- 
tinct unconformity between the Middle 
and Upper Huronian which in most 
places is represented by varying thick- 
nesses of conglomerate. 


occupies the 


Huron- 


The general structure of the Mar- 
quette Range is that of a great syn- 
clinorium of these Huronian rocks be- 
tween two areas of Archean, constitut- 
ing a great canoe-shaped basin, striking 
approximately east and west with a gen- 
eral pitch downward to the west. This 
basin comes to a point at the eastern 
end of the district, but not at the west- 
ern end. A separate fold near the wes- 


ern end of the Range brings the iron 
formation around into a_ north-west 
south-east trending trough, which comes 
to a point at the town of Republic and 
contains the Republic Mine. 


Besides these bedded rocks, there is a 
great volume of intrusive diorites, asso- 
ciated especially with the Negaunee iron 
formation in the Ishpeming-Negaunee 
area. These rocks are not themselves 
carriers of ore bodies but they are usu- 
ally associated with the ore. For this 
reason, their limits and their relations 
with the iron formation demand most 
attentive consideration. 


GEOLOGY OF ORE OCCURRENCE 


Generally speaking, the iron ore on 
the Marquette Range is the result of 
the oxidization of cherty iron carbonate 
and silicates and a concentration of the 
resulting oxides by the solution and re- 
moval of the silica content or chert and 
the downward transportation of these 
oxides. The cherty iron carbonate and 
silicates are considered to be the original 
chemical sediments which make up the 
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The Cliffs Shaft Mine 


greater portion of the Negaunee iron 
formation. Most of the original iron 
carbonate, even where concentration has 
not taken place, has been oxidized, form- 
ing the jasper mentioned above. The 
important things in regard to ore occur- 
rence are connected with the “diorites,” 
and their relations with the iron forma- 
tion; with the iron formation itself, its 
thickness and state of oxidization; and 
with the favorable structures and their 
depths. 
The Diorites 


The intrusive igneous rock which we 
on the Marquette Range always, though 
incorrectly, call diorite is very common 
in all of our mines in dike formation. 
Also enormous bodies of it, flattened into 
sheets, in general parallelism with the 
bedding, occur frequently in the iron 
formation, but much more rarely in the 


underlying slates, and apparently not 
at all in the other rocks. These sheets 
contain many engulfed inclusions or 
slivers of the iron formation; on their 
edges they split into thinner sheets; 
from their upper surface they have sent 
out numerous dikes; and they form the 
footwall of several important mines. 
Where erosion has carried away the 
rocks above them, they outcrop over 
great areas. Altogether they are a con- 
spicuous feature in the landscape and in 
the geology of the Range. 

We have learned that these large 
bodies are not bosses, as some geologists 
have imagined, crossing the iron forma- 
tion and widening out in depth, but are 
true sheets spreading out latterly in the 
iron formation (though, of course, fed 
from one or several sources from below), 
and favoring, particularly, two general 
horizons. We know that they have this 


General view near the Negaunee Shaft 


form from studies of their contacts at 
the surface, and especially because we 
have drilled and mined through them 
and under them in a dozen places. 

The intrusion of the diorites has pro- 
duced distinct contact effects in the iron 
formation at and near the junction 
where the latter was unoxidized. These 
principally consist of a change of a part 
of the iron carbonate to magnetite, with- 
out a general recrystallization, and do 
not extend far from the contact. At the 
lower contacts, the effects are still more 
marked and new iron silicates in quan- 
tity even are formed. But these also do 
not seem to extend very far from the 
contacts. 

The intrusive diorites seem to be older 
than the upper series; that is, the Upper 
Huronian rocks. Fragments from the 
diorites occur in the overlying conglom- 
erates; and their upper surface, when 
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The Athens Mine 


near the contact, and their off-shoot 
dikes, seem to have undergone an ancient 
weathering and the weathered products 
a recrystallization. 

Their chief interest to us is the part 
they have played, both as dikes and 
sheets, in the concentration of ore, and 
in the protection from oxidization which 
they have afforded to the iron formation 
beneath them. 


THICKNESS OF IRON FORMATION AND 
DEPTH OF OXIDATION 


The iron formation of the Marquette 
Range from Negaunee west to North 
Lake has a thickness greater than any 
other iron formation known in the Lake 
Superior region, being in places at least 
2,000 ft. Furthermore, it is cleaner 
and freer from slate and other contami- 
nating material than any other iron for- 
mation known. The old Menominee iron 
formation is more than half slate. The 
Gogebic and Mesaba formations have 
many slate bands. The Marquette has 
practically none. Only on the south side 
of the Range, in the Cascade area, and 
a little ways north, is there an important 
mixture with clastic material, producing 
the flaggy jaspers which occur to some 
extent in this area and thicken to the 
south as the old shore line is approached. 
Since concentration of ore is the result 
of the oxidization, solution and down- 
ward transportation of the original iron 
of the rock, as well as the removal of 
silica, a thick formation without im- 
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pervious bars or layers of slate is more 
favorable than a thin one. 

There are a number of deep shafts and 
drill holes on the Range, some extending 
down 3,000 ft. With the exception of 
occasional interbedded horizons, which 
have been securely sealed by the intru- 
sive dikes, oxidation of the iron forma- 
tion has been found to be complete to 
these depths. 


ORE 


Both hard and soft ores occur in our 
mines on the Marquette Range. 

Hard Ore: The hard ores are found 
only in one position, namely, in a zone 
not over 300 ft. thick at the top of the 
iron formation and immediately below 
the conglomerate, quartzite, or slate 
which happens to be the lowest member 
of the upper or Ishpeming series. These 
ores are the oldest of the Range. They 
are hard because of age, deep burial, 
compression and other alterations of a 
long and complicated history. They are 
now produced in only two of our mines, 
the Cliffs Shaft and Holmes; the Re- 
public Mine, which for many years pro- 
duced a large tonnage of this ore, hav- 
ing been exhausted a little more than a 
year ago. 

The hard ores were originally made or 
concentrated at or near an old land sur- 
face when the rocks were flat or gently 
inclined. They have since been folded. 
Hence the ore has little dependence on 
present structural features, such as folds 
and faults. 

Soft Ore: There are two important 
positions in which soft ore is found on 
the Marquette Range, namely: 
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(1) On top of the great diorite sheet 
and not far below the hard ore horizon 
in a small area in the southern part of 
Ishpeming. 

(2) In the lower 300 ft. of the iron 
formation and generally close to its con- 
tact with the footwall slate. 

(1) Soft Ore on the Great Diorite Sheet 

The position on top of the great diorite 
sheet is that occupied by the soft ore 
bodies of several mines which have been 
both important and profitable, namely, 
the Lake, the Lake Angeline, the Salis- 
bury, and the Holmes. All of these 
mines, however, except the Holmes, have 
now been exhausted. Just why concen- 
tration in this position should have taken 
place is hard to say. Similar structural 
conditions have been found in a number 
of other places and have been explored 
without successful results. 


(2) Soft Ore On or Near the Footwall 
Slate 


We find soft ore at the lower horizon 
under two somewhat different circum- 
stances: (A) At the bottom of the main 
basin in minor folds, and in crotches 
formed by fault and dike intersections 
with the footwall slate; and (B) on the 
north side of the main basin from Ne- 
gaunee westward to North Lake in a 
series of deposits much more widely dis- 
tributed than the deposits in the bottom 
of the basin. Some of these, however, 
may prove ultimately to be “droppers” 
into these troughs. The ore bodies form- 
ing the Maas, Negaunee and Athens 
Mines are typical of those of group (A), 
and those of the Morris-Lloyd Mine at 
North Lake are typical of group (B). 
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By LUCIEN EATON* 


A full description of the method of min- 
ing and equipment used at Cliffs Shaft Mine— 
Ore is mined from fifteen levels, and is a hard 
specular hematite—Ore from this mine is sold 
to more different customers than any 
other mine in United States. 


MINING HARD ORE at Cliffs Shaft Mine 


HE Cliffs Shaft Mine has the dis- 
- tinction of selling ore to more 

different customers than any other 
mine in the United States. It is the 
largest producer of hard specular hema- 
tite in the country, and has a gross pro- 
duction of nearly ten million tons. It is 
an old mine and has produced ore for 
more than 40 years. The workings are 
quite extensive, and are scattered through 
a block of ground 6,000 ft. long east and 
west, 1,400 ft. wide north and south, and 
700 ft. thick. 


The ore was first discovered by dia- 
mond-drilling from surface on lands 
owned by the Iron Cliffs Co. When the 
Iron Cliffs Co. and the Cleveland Iron 
Mining Co. were consolidated to form The 
Cleveland-Cliffs Iron Co. adjacent hard 
ore lands became available for the Cliffs 
Shaft Mine, and the workings have been 
extended. Additional land on the north 
side of the mine has been acquired in re- 
cent years by a lease from the Oliver 
Iron Mining Co., and the workings have 
been extended into this territory also. 

The ore is a hard specular hematite, 
low in silica and moisture and containing 
appreciable amounts of lime and mag- 


* Suverintendent, Ishpeming District, The Cleve- 
iand-Cliffs Iron Company. 
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nesia. The iron content is high, about 
59 percent natural, phosphorus 0.100 per- 
cent, and silica 5 to 7 percent. It is 
separated into two grades, “lump” and 
“crushed.” The physical structure, low 
moisture, and low silica content make the 
lump ore especially desirable for the 
open-hearth furnace, and the crushed ore 
is an excellent addition to blast-furnace 
charges for increasing the output. 

It is the unusual suitability of the 
lump ore for open-hearth furnaces that 
has led to its sale to such a large num- 
ber of customers. 

The ore occurs in the Upper Marquette 
Series of Huronian age, and is overlain 
by the Ishpeming quartzite and slate, 
with a footwall of jasper and altered 
diorite. It occurs as an irregular bed, 
badly folded and faulted, varying in 
thickness from nothing up to 100 ft., 
with an average of 25 to 30 ft. in the 
larger ore bodies. There is an uncon- 
formity between the ore and the hang- 
ing wall and probably in many places be- 
tween the ore and the footwall. 

The ore probably was originally one 
bed, but has been subject to much fold- 
ing and faulting, and is now found in a 
number of so-called “veins” and lenses, 
which give a multiplication of ore bodies 
on one level. In general the main struc- 


ture is a syncline with its axis nearly 
east and west, pitching downward in both 
directions from the middle. Both sides 
of the syncline are present only near the 
middle, one side or the other having been 
removed by erosion or displaced by fault- 
ing in the other parts of the mine. Other 
veins are found both north and south of 
the syncline, but were probably parts of 
the original bed. There are no outcrops 
at the mine, and the ore formation is 
overlain by quicksand 50 to 100 ft. in 
depth. Three major longitudinal faults 
have been recognized, and several minor 
longitudinal and cross faults are known 
to exist. The dip of the ore is irregular 
and in general is too low for the ore to 
run on the footwall by gravity. 


The mine is opened by two vertical 
shafts 820 fi. apart and 1,060 ft. deep. 
They are of the same design, 10 ft. x 14 
ft. inside timbers, and are divided into 
two equal compartments, one for hoisting 
and one for ladders, pipes, electric cables 
and counterweight. Both shafts were 
“dropped” through 60 ft. of quicksand 
to the ledge and cut the ore at approxi- 
mately 400 ft. “A” shaft was sunk suc- 
cessfully in 1880, and “B” shaft was 
started a year later, but was temporarily 
lost in the quicksand and lay idle for 
two years. Each shaft was originally 
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Underground scene. Note scraper at right, and hoist in left foreground. 


equipped with a cage large enough to 
carry a 2%-ton car, but in 1910 these 
were replaced by 5-ton Kimberly skips, 
counterbalanced by a counterweight run- 
ning in a 12-in. pipe. 

To the visitor one of the most unique 
features of the mine is the shaft-houses, 
which are built of reinforced concrete 
somewhat in.the shape of obelisks. They 
are 97 ft. high and 36 ft. square at the 
base, and each contains 640 cu. yds. of 
concrete. Even the floor-beams and the 
beams for carrying the sheaves are made 
of concrete. The shaft-houses were built 
in 1919 to replace wooden structures. 
Structural steel was very expensive at 
this time, and the concrete buildings 
were erected for little more than half 
the cost of steel. They were erected 
without delaying or stopping the opera- 
tion of the mine. 


The engine-house is between the two 


A stope in the Cliffs Shaft Mine. 


Two-ton battery locomotive, 
Cliffs Nhaft Mine. 
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shafts, and houses the hoist, two PRE 
Ingersoll-Rand air compressors of 2,500 
cu. ft. capacity each, driven by synchro- 
nous motors, and a 1,200-cu. ft. Allis- 
Chalmers straight-line air compressor, 
also electrically driven. There is also a 
Nordberg, cross-compound, steam-driven 
compressor of 4,000 cu. ft. per min. ca- 
pacity, but this is used only when there 
is a scarcity of electric power. There 
are also two 100-hp. motor-generator 
sets, made by the General Electric Co., 
for supplying 250 volts, D. C., to the 
trolley locomotives underground. 

The hoist is an old one that has been 
rebuilt more than once, and consists now 
of two independent drums mounted on 
the same bedplate. The drums are 10 ft. 
in diameter with an 8-ft. face grooved 
for 1%-in. rope, and are keyed to the 
shafts. They are driven by two 500-hp. 
General Electric induction motors 
through single reduction herringbone 
gears, made by the Falk Co. Each drum 
is provided with a Lilly hoist control. 
The hoisting ropes are 1% in. in diam- 
eter and run over light cast-steel idlers 
to the head-frames. The head-sheaves 
and turn-sheaves are of the bicycle type 
with removable steel liners in the groove 
and were made by the Lake Shore En- 
gine Works. 

As there is only one hoisting compart- 
ment in each shaft, it is necessary to 
take the skip off and put the cage on 
when the men go on or off shift and at 
the noon hour. The cages are fully in- 
closed and have two decks, 15 men riding 
on each deck. The change from skip to 
cage and cake to skip is made in five 
minutes, two and a half minutes being 
required for each operation. 

In each shafthouse there is an ore 
pocket holding five skip loads, or 25 to 
30 tons, into which the skip dumps di- 
rectly. From this pocket the ore is 
drawn off into a steel side-dump car of 
116 cu. ft. capacity, which is hauled up 
an inclined steel trestle, with a grade of 
10 percent, to a steel crusher building 
halfway between the shafts and a little 
to the south of them. The cars are 
hoisted in balance, and the power con- 
sumption is very small. The hoist is 
placed on the ground level under the 
crusher building, and has one 4-ft. drum 
with a single herringbone gear bolted to 
it. It is driven by a 100-hp., 2,200-volt, 
A. C. slip-ring motor made by the Gen- 
eral Electric Co. The controller for the 
hoist is on the top floor of the crusher 
building, where the operator can see the 
cars and can spot one car at the pocket 
by the position of the other car in the 
crusher building. On the pinion shaft of 
the hoist there is a solenoid brake, so 
that the cars are instantly stopped if the 
current goes off. 

As the track in the crusher building 
serves both cars, it must be level, and 
some means must be provided to pull the 
ears back out of the building and onto 
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the incline. This is accomplished by a 
counterweight, which is picked up by the 
car as it enters the building and is 
dropped again as it starts down the in- 
cline. The cars are dumped by a 12-in 
air lift mounted horizontally on the 
beams overhead. 

The crusher building is arranged so 
that the run-of-mine ore can be screened 
into three sizes, all ore above 4% in. go- 
ing into the coarse lump grade, ore be- 
tween 4% and 2% in. into special lump, 
and under 2% in. into the crushed grade. 
This is accomplished by passing the ore 


over a rotary disc grizzly, bought origi- 
nally from the Stephens-Adamson Co., 
with 444-in. openings, and by screening 
the ore passing through this grizzly in 
a 4 ft. x 12 ft. revolving screen. 
Ordinarily, however, the entire prod- 
uct is passed through a No. 8 McCully 
crusher set at 9 in., which reduces the 
size of the largest lumps, but makes very 
few fines. The product from this crusher 


Four-ton battery locomotive, Cliffs Shaft 
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The concrete “A” Shaft House of the 


Cliffs Mine 


passes through a 4-ft. x 12-ft. revolving 
screen with 2%-in. holes, the oversize go- 
ing into the lump grade, and the under- 
size into the crushed grade. 

Provision is also made for crushing 
the entire product to 2% in., should this 
be necessary. The ore is loaded into rail- 


Vine. 
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road cars in the summertime at the 
pocket and is hauled to Marquette to the 
ore docks for shipment to lower Lake 
ports by water, or is shipped all-rail di- 
rect to customers. In the winter the ore 
is stocked, and the stockpiles are loaded 
by steam shovel in the summer. 

There are centrally located shops at 
the mine, where all ordinary repairs are 
made, and there is a special shop for 
sharpening drill-steel at “A” shaft. This 
shop is equipped with two Ingersoll-Rand 
No. 50 drill-sharpeners and one Inger- 
soll-Rand No. 25 oil-burning drill-forge 


for heating for forging. The drills are 
heated for tempering in a Sullivan oil- 
burning forge equipped with an indicat- 
ing pyrometer. There is also a power 
hack-saw for cutting steel, and a ped- 
estal grinder and drill for finishing 
shanks. In this shop all the steel for 
this mine and part of the steel from an- 
other mine are sharpened. 

The change-house or dry was the first 


Nir-ton trolley locomotive, Cliffs Shaft Mine. 
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Above—The Eaton hoist and a 
pneumatic drill, 


Right—A scraper hoist in a stope in 
the Cliffs Shaft Mine 


of the fire-proof modern dries built in the 
district, and was erected in 1901. It is 
equipped with hooks for underground 
clothes and lockers for street clothes, and 
has a wash-room with shower baths and 
basins, a latrine, first-aid room and 
boiler room. There are accomodations 
for 250 men. 

Up to 1910 steam-power only was used 
at the mine, but in that year electrifica- 
tion began and was continued until com- 
plete. The old steam-plant, however, 
consisting of five 150-hp. boilers, 
equipped with automatic stokers and 
economizer, is retained, and can be put in 
service at a few hours’ notice. 

Electric power is bought from the 
Cliffs Power and Light Co., a subsidiary 
of The Cleveland-Cliffs Iron Co., and is 
delivered at the mine at 2,200 volts, a. c., 
three phase, 60 cycles. The large motors 
nearly all use 2,200-volt current, and for 
the smaller sizes the voltage is trans- 
formed to 440 and 220 volts. Over 400,000 
kilowatt hours are consumed per month. 

There are 15 levels in the mine, and 
on nearly all of them some work is being 
done. The first level is at 340 ft., and 
the level interval is 40 ft. for four levels 
and thereafter 50 ft. The fifteenth level 
is at 1,000 ft., 430 ft. above sea level. 
Between the tenth and fifteenth levels 
the levels do not go to the shaft, all ore 
being transferred to the fifteenth level 
through chutes. 

The main pump-house is on the 
fifteenth level near “A” shaft, and there 
are auxiliary pumping stations with 
steam-pumps on the fourth and tenth 
levels in the same shaft. The mine makes 
about 900 gallons of water per minute, 
and this is pumped to surface, 1,000 ft. 
in one lift. There are two Prescott 
duplex horizontal pole-pumps of 600 


gals. per minute capacity each geared to 
General Electric motors, and one direct 
connected centrifugal pump, also made 
by the Prescott Co. 

The mining method used’ is that of 
open stopes with pillar support. The 
rooms are normally 25 ft. high and 25 ft. 
wide, and are advanced by breast stoping. 
On the upper levals floors are only 15 ft. 
thick, but below the fifth level they are 
25 ft. thick. A large percentage of the 
floors, between the pillars is recovered, 
but no attempt is made to recover the 
pillars themselves, as the ore is overlain 
by quicksand and much of the mine is 
under the city. 

In advancing a room a cut 7 or 8 ft. 
high and as wide as the stope is driven 
10 ft. ahead of the bench, which is taken 
up afterwards by lifting holes drilled 
horizontally. The cut is driven by slab- 
bing holes, and advantage is taken of 
slips wherever possible. The success of 
the method depends largely on keeping 
the corners ahead and properly squared 
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up. When the cut is far enough ahead, 
the breast is drilled again but not blasted, 
and the broken ore is cleaned oft the 
bench. Lifting holes 8 to 10 ft. deep are 
drilled 5 or 6 ft. apart in horizontal rows 
with a burden of approximately 5 ft. The 
whole breast is then blasted at one time. 


As the bottom holes do not reach in as 
far as those above, a toe is left as a start 
for a new bench, and the broken ore lies 
on this toe in a pile high enough to allow 
the miner to reach the back at the breast 
conveniently. The back and breast are 
then trimmed, and drilling for the next 
cut is started. This method has many 
advantages. It facilitates trimming the 
back, always leaves a bench or a pile of 
broken ore for the miners to stand on, 
and provides a fairly continuous supply 
of broken ore for the trammers. It also 
gives a good opportunity for picking out 


rock before it has been discolored by the 
ore. As there are many seams of slate 
in the ore, this is very important. 


When the ore in a breast stope does 
not extend up to the next level, it must 
be mined by back stoping. In starting 
this operation a stage is built with 
ladders and 3-in. planks, and from it as 
many holes are drilled as possible. These 
holes are charged, the stage is taken 
down, and the holes are fired. The stage 
is erected again, more holes are drilled, 
and the operation is repeated until the 
pile of broken ore is high enough for the 
miners to reach the back without the 
stage. The stope is carried up to the 
top of the ore, and then advanced longi- 
tudinally over the stope below. The ore 
is broken down by horizontal holes 
drilled in rows; these holes can often 
earry a 6-ft. burden. At this stage the 
trammers usually start at the other end 
of the pile of broken ore, and tram it out 
as the stope advances, always leaving 
enough ore for the miners to stand on. 
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A scraper slide 
in the Cliffs 
Shaft Mine. 


A 25-horsepower 
scraper hoist. 


In mining floors, present practice is to 
work on a sublevel instead of mining the 
entire 25 ft. and dropping the ore to the 
level below. In starting, a raise is put 
up, a chute erected, and the ore around 
the raise is milled into it by underhand 
work down to a depth of 18 ft. When 
the ore will no longer run into the chute 
by gravity, it is shoveled by hand and 
later dragged by scrapers. The scrapers 
are particularly effective in this work 
because the footwall is often so flat that 
the ore would have to be rehandled sev- 
eral times if it were shoveled by hand. 
Raises are usually about 100 ft apart, as 
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the scrapers can easily reach 50 ft. in 
either direction from the chute. When 
the ore has all been mined down to the 
floor of the sublevel, the remaining 7 ft. 
can be mined in one lift and dropped to 
the level below. 


The extraction 


in wide bodies is ap- 
proximately 65 percent, but in narrow 
ore-bodies with strong walls standing 
nearly vertical it may be as high as 90 
percent. The average for the mine has 
been 72 percent. An idealized section 
showing the different kinds of stoping is 


shown on next to last page. 
The ore is tough and hard to drill, and 


stands well on exposure to the air. As 
the hanging-wall slate, when exposed, 
tends to slack off, it is customary to leave 
2 or 3 ft. of ore on the contact as a pro- 
tection. 


The drills used are of the Leyner type 
and are mounted on tripods without 
weights. They all have hammers 3% in. 
in diameter, and weigh about 150 Ibs. 
each. Three makes are used, the D8T 
made by the Cleveland Rock Drill Co., 
the N-75 of the Ingersoll-Rand Co., and 
the T-3 of the Sullivan Machinery Co. 
All use 1%4-in. hexagon hollow drill-steel 
without lugs. 

Fifty percent ammonia powder is 
used in sticks 1%-in. x 8-in. in size. All 
fuse is cut and capped on surface in a 
fuse-room at the dry, and is carried un- 
derground by the miners in flat circular 
cans, nine inches in diameter and three 
inches deep. All the capping and cut- 
ting is done by one man with a Cali- 
fornia safety cap-crimper. 

The ore breaks in large pieces, so that 
a good deal of sledging and secondary 
blasting are required. The largest 
pieces are blockholed for blasting, and 
the flatter pieces are bulldozed. This 
work is done by the miner as part of his 
contract. 

For blockholing small jackhammer 
drills, using %-in. hexagon hollow col- 
lared steel are used. 

Some of the ore is loaded by hand into 
2%4-ton end-dump cars, the work being 
done by contract. A few of the old 
wooden cars are still in use, but the new 
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cars are built entirely of steel, and are 
equipped with either ball or roller-bear- 
ings on the axles. 

Most of the ore is loaded by scrapers 
either into chutes or directly into cars 
by means of slides. ‘there are now over 
50 scrapers and hoists in the mine. The 
scrapers are all of the hoe-type with 
manganese steel biades and side-piaces, 
and weigh 1,5v0 lbs. apiece. Tne noists 
are all of the double-drum type made by 
the Lake Shore Engine Works and have 
band-clutches and planetary transmis- 
sion. Nearly all are driven by 25-hp., 
900 r.p.m., 44U-volt, a.c. squirrel cage 
motors made by the General Electric Co., 
but a few are driven from the trolley cir- 
cuit by 25u-volt d.c. compound wound 
15-hp. motors. 

Alternating current is brought into the 
mine at 2,200 volts, and is transformed 
to 440 volts at convenient points on sev- 
eral levels. The current is transmitted 
through 3-conductor lead covered and 
armored cables hung on %-in. messenger 
wire, and there are over seven miles of 
such cables in the mine. All of the 
minor connections are made with Arktite 
couplings, made by the Crouse-Hinds Co., 
and these have been developed into a 
very convenient form, so that there is 
little delay in laying or connecting cables. 

The slides are of two types, semi- 
permanent and portable. The semi-per- 
manent slides are used for loading cars 
in stopes. They are made entirely of 
steel, and are bolted together. They must 
be taken apart to be moved. The stand- 
ard 48-in. scraper and 25-hp. hoist are 
used with them. 

The portable hoists are intended for 
use only in drifts and cross-cuts. They 
are mounted on wheels, and can be easily 
moved. On these slides the motor is 15 
hp. d.c., and the scraper is 42 in. wide 
and weighs 625 lbs. They have not been 
in use long, and are not yet standardized. 
Every scraper outfit is equipped with a 
flood light. 

The standard chute in use underground 
is the Alaska-Treadwell finger chute 


THE MINING CONGRESS JOURNAL 


slightly improved. Normally for 20 ft. 
upove the chute the raise is put up at an 
angie oi 45 degrees and is then turned 
to right or left or upward, so that the 
velocity of the ore in falling will be 
checked by the elbow thus formed. The 
chute itself is made of 3-in. hemlock 
plank and is lined with %-in. boiler plate. 

The chute-closers are fingers made of 
4 x 6-in. fir, protected by steel and man- 
ganese steel wearing-plates. These are 
hinged at the top of the chute opening in 
such a way that they press down on the 
stream of ore in stopping the flow. Be- 
low them there is a steel apron to catch 
the spill. These chutes are very desir- 
able and make rapid loading of cars easy. 

On the fifth, eighth, tenth and fifteenth 
levels hauling is done with 6-ton, 
double-motor trolley locomotives made 
by the General Electric Co. These haul 
5-ton rocker-dump cars made by the 
Lake Shore Engine Works and the Koppel 
Industrial Car and Equipment Co. These 
cars dump into single pockets at the 
shafts. The pockets hold one skip-load, 
but are rarely used except as chutes, 
because there are too many delays from 
being blocked by chunks, when they are 
filled. With this type of car the loading 
time is only 10 to 12 seconds. 

On the other levels storage-battery 
locomotives are used for hauling 24-ton 
cars either to a chute or to the shaft. 
These locomotives are of three types. 
There are 4-ton single-wheel drive Good- 
man locomotives, 3-ton General Electric 
double-drive locomotives and 1%-ton 
Whitcomb locomotives. All but two of 
the storage-battery locomotives use Edi- 
son batteries. 

On account of the irregularity of the 
size, shape and location of the ore-bodies 
an unusually large amount of rock drift- 
ing is necessary. Out of 80 working 
places 15 percent are in rock and 5 per- 
cent are drifting or raising in ore, pre- 
paring stopes for mining. 

The standard drift is 8 ft. high and 8 
ft. wide, and is untimbered. In drifting 
the same kind of drill is used as in the 
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stopes, but the drills are mounted on 3-in. 
bars instead of tripods. Drilling and 
blasting is done by day, and the broken 
rock is loaded at night. This is the only 
work done at night, except pumping. All 
rock is dumped underground, either on 
the level, where it is broken, or on the 
second level, where there is a special set 
of dump-plates for the skip. About 
20,000 tons of rock is dumped under- 
ground in this way each year. 


The standard raise is 6 ft. x 6 ft. in 
cross-section, and is put up at an angle 
between 45 and 55 degrees. No timber 
is used, and the miners climb up and 
down on chain ladders. The drills used 
are either the same as those used in 
drifting and stoping, or else hand-rotated 
stopers, using %-in. quarter octagon 
solid steel. 


Although there is almost no timber in 
the mine, except in chutes, and although 
both the shafts are wet, nevertheless pre- 
cautions are taken to prevent fires and 
air-doors are provided to stop the flow 
of air, in case of fire. These are all-steel 
doors erected at the proper locations and 
are released by small air-cylinders oper- 
ated by compressed air. By opening a 
valve at any level at either shaft under- 
ground or on surface compressed air can 
be turned into a special system of pipes, 
and every door in the mine will close al- 
most instantly. A stench alarm is also 
provided. 


Every man working in the mine is re- 
quired to wear a hard hat, and to have 
wire-gauze goggles, which must be worn 
when sledging or when starting to drill 
holes. All men handling wire-ropes must 
wear gloves. Each working place is also 
provided with a small brass whistle, con- 
nected to the compressed air-line, to be 
used as a warning, when blasting. 


A large part of the mine is lighted by 
electricity and all the plats and the drifts 
near the shafts are whitewashed in order 
to increase visibility. 


The mine, with the exception of tram- 
ming rock from development work, is 
worked only on day shift. Most of the 
working places are dry and the air is 
good. These physical conditions, coupled 
with the high degree to which mechaniza- 
tion has been carried, have attracted a 
high class of labor. 


The grounds about the office and other 
mine buildings are planted with shrubs 
and flowers, and give the property an at- 
tractive appearance. The buildings on 
surface are also kept in good condition, 
and the neat appearance of the property 
is a source of pride with the organiza- 
tion, and has helped to no small extent in 
building up an admirable esprit de corps. 
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THE NEGAUNEE DISTRICT 


Underground Properties 
Ww 


The three mines in this district are connected underground for 
ventilation and safety, but have separate shafts and surface 
equipment—All equipment is standardized and interchange- 
able as far. as possible—Full description of method of mining 

and equipment. 


HE mines operated at the present 
‘k= by The Cleveland-Cliffs Iron 

Company in the Negaunee District 
are the Athens, Maas, and Negaunee, all 
of which are located in the eastern part 
of the city of Negaunee, Mich. They are 
all underground mines having separate 
shafts and surface equipment, and are 
connected underground for ventilation 
and safety. Both the surface and under- 
ground equipment and layouts are simi- 
lar at these three properties although 
they vary in minor details. The method 


*Superintendent and + Assistant Superintendent, 
Negaunee District, The Cleveland-Cliffs Iron Co. 


of mining is prac- 
tically the same at 
the three properties 
with slight variations 
because of local con- 
ditions. The equip- 
ment is standardized 
and interchangeable 
as far as_ possible 
and is only varied 
from the standard 
for some special rea- 
son. 

All the mines are 


Carl Brewer 


W. Graff. 


By W. W. GRAFF * 
and 
CARL BREWER 


electrified, the power being purchased 
from the Cliffs Power & Light Company. 
A transformer station at the Maas mine 
steps down the voltage from 33,000 volts 
a. c. to 2,200 volts a. c., which current is 
distributed by separate lines to each 
mine. This voltage is standard for all the 


larger machinery, hoists, compressors, 
motor-generator sets, pumps, etc. 

The surface layout for these mines 
consists of mine office building with sup- 
ply warehouse, brick engine house, brick 
dry, brick shop, laboratory, crusher 
house, and a few other buildings such as 
garage, storage sheds, etc. The shaft at 
each property is equipped with a steel 
headframe 110 ft. in height which is en- 
closed to make better operating condi- 
tions during the winter season. Each 
mine has a timber yard of from 2 to 4 
acres extent that is connected by a con- 
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Motor generator set, Ilgner system, 


Treated timber and timber seasoning before treatment near the treating plant at the 


crete. tunnel to the shaft to facilitate 
the handling of timber and other under- 
ground supplies. This tunnel has a 
covered connection with the dry house 
used by the underground men and also a 
connection by tracks directly to the shop 
buildings for handling equipment for re- 
pairs. The immediate vicinity of the 
mine buildings are fenced and landscaped 
under the personal supervision of Mr. 
Warren H. Manning, of Boston. 

Owing to the necessity of stocking 
ore on surface during the time the lakes 
are closed to shipping, each mine is 
equipped with steel stocking trestles, the 
original idea of S. R. Elliott and the de- 
sign worked out by the Wisconsin Bridge 
& Iron Company of Milwaukee. The 
first of these steel trestles was built at 
No. 3 shaft, Negaunee mine, in 1911. 
The steel trestles dt the Athens mine 
were built in 1922 and the trestle at the 
Maas in 1928. These trestles are of sim- 
ilar design and are all built on the canti- 
lever principle, from 35 to 48 ft. in 
height, having reinforced concrete col- 
umns 4 ft. in diameter at the top and 
6 ft. at the bottom, spaced 114 ft. apart. 
Endless rope haulage systems are used, 


operated by 50 hp. motors using 2,200 
volts a. c., connected through gears to 


8-ft. rubber lined sheaves. Wooden sad- 
dle-back top tram cars are used, having 
the same capacity as the skips. Sep- 
arate operating equipment is provided 
for each track and is run by the oper- 
ator located in a fireproof engine house 
on the top landing. The steel trestles 
are always in service and the support- 
ing columns do not interfere with load- 
ing operations of the steam shovels dur- 
ing the shipping season, while on the 
other hand, the wooden trestles have to 
be dismantled every spring and re- 
erected in the fall. There is a heavy 
loss in wooden trestles due to breakage 
and much delay due to derailments. 
The operating shafts of the three 
mines are of The Cleveland-Cliffs Iron 
Company standard design 10 ft. 10 in. x 
14 ft. 10 in. inside measurements di- 
vided into four compartments—two skip 
roads 4 ft. 3 in. x 5 ft. 1 in. located at 
one end of the shaft and a 3 ft. 1 in. x 
10 ft. 10 in. ladder and pipe road at the 
other end, with a 6 ft. x 10 ft. 10 in. 
cage compartment tetween. Owing to 
the different depths at which the mines 
are being worked, the hoisting equip- 
ment varies at the three properties. 
The main levels are approximately 9 
ft. x 10 ft. in size, being timbered where 
necessary with wood sets at 5-ft. cen- 
ters. Each set consists of an 8-ft. cap 
with 9-ft. legs set with a batter of 2 in. 
to the foot; the back is lagged and, 
where necessary, the sides also. Most 
of the timber sets used in main haul- 
age drifts have been treated with 5 per- 
cent zine chloride solution. An open tank 
timber treating plant was constructed 
at the Athens mine in 1923. It consists 
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of two vertical steel tanks, 6 ft. in 
diameter, for treating and two steel stor- 
age tanks for the zinc chloride solution. 
The plant is operated about three months 
in the summer each year and has a ca- 
pacity of 40 pieces of treated timber 
per day, which supplies sufficient 
treated timber for the company’s mines. 
The timber treating plant was installed 
on account of the rapid deterioration of 
the timber on the main levels of the 
Athens mine. Actual tests in this prop- 
erty have demonstrated that the life of 
the treated timber is from 4 to 6 years 
as compared with 2 years for the un- 
treated timber. 

The main haulage levels are 100 ft. 
apart in the Negaunee mine, and 200 ft. 
apart in the Athens and Maas. They are 
driven in the footwall beneath the ore 
body. Parallel crosscuts are driven at 
150-ft. intervals across the ore body 
from which two-compartment raises are 
put up at 35-ft. centers on 65° angles to 
the sub levels. All main level drifts are 
lighted at intervals of not over 200 ft. 
with 50 candle power lights directly con- 
nected to the trolley system and 
grounded to the pipe line; additional 
lights are placed at switches and chutes. 

The ore handling equipment under- 
ground at the mines is similar and 
standard for the company. Each under- 
ground shaft station is equipped with 
three 50-ton compartment pockets with 


Above—2,440-cu. ft. Ingersoll-Rand compressor, Negaunee Mine. 
Below—Prescott electric pump on 10th level, pumping against 
a 2A400-ft. head, Athens Mine. 
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1,000-gallon Prescott centrifugal pump, Negaunee Mine. 
Below—Aldrich plunger pump on the 4th level of the Holmes 
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two measuring pockets, one for each 
skip. The older pockets were constructed 
of wood while the more recent installa- 
tions are entirely of concrete. The main 
level haulage system consists almost en- 
tirely of 6-ton electric trolley locomo- 
tives manufactured by the General Elec- 


tric Company operating on 250 volts 
d. c. At the Negaunee mine there is 
one 10-ton General Electric locomotive 
used to haul a 10-car train. Thirty-inch 


wauge tracks and 40-lb. rail are stand- 
ard for all main level haulage tracks. 
Steel saddleback cars of 65 cu. ft. ca- 
pacity are in use at all of the mines but 
these are gradually being replaced by 
solid body rocker dump steel cars. 

The top slicing method of mining is 
standard for the three with a 
11-ft. interval between sub levels. The 
arrangement of main level crosscuts and 
raises block out the ore body into pillars 
35 x 150 ft. on each sub level, the pil- 
lars being at right angles to the cross- 
cuts with the raise in the center. The 
pillars are mined by one drift and two 
side slices 75 ft. in length on each side 
of the raise. Timber, 8 ft. in length 
(overall), is used for both cap and legs 
with a rake of 2 in. to the foot for the 
latter. Lagging is used where neces- 
sary on the sides and back. The floor 
is covered down with 9%4-ft. poles nailed 
to three crosspieces. Under the hang- 
ing or near areas of lean ore the poles 


mines, 


are laid close together, but where there 
is a timber mat overhead the poles are 
spaced about 6 in. apart. All open spaces 
between the drifts and slices are care- 
fully cross-lagged. The sub level inter- 
val of 11 ft. has been adopted so that 
the sets of each sub catch up the floor 
covering of the sub above. This method 
does not leave any ore between the floor 
of one sub and the top of the timber- 


ing on the sub below, which fact has 
materially reduced accidents due to falls 


of ground, and also the amount of lag- 
ging required. This system of covering 
down, prevents runs of rock or lean ore 
from the back, which would contam- 
inate the ore, thus giving a cleaner and 
more complete extraction. The results 
of this system, in use for less than a 
year, indicate a higher iron content. 
Mechanical loaders are in general use 
throughout the mines, scrapers having 
superseded the Mayne loaders which 
were used for several years. Both air 
and electric scraper hoists are used in 
nearly equal numbers at the present time. 
The number of air operated scraper hoists 
is limited by the capacity of the air com- 
pressor plants, and the additional hoists 
needed have been electric. The electric 
hoists in use represent the development 
of these units from 6% and 7% hp. to 
larger units of 10, 15 and 25 hp. Elec- 
tric scraper hoists manufactured by the 
Sullivan Machinery Company and the 
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Gardner Denver Company are _ used, 
while the majority of air hoists in use 
are made by the Ingersoll Rand Com- 
pany. The scraper found best suited for 
handling the ore is a modification of the 
box* type, 36 in. square. Some larger 
scrapers 42 in. square are used with the 
25-hp. electric scraper hoists for trans- 
ferring ore in certain areas. 

Standard operating methods for han- 
dling explosives, underground haulage, 
electric installations, timbering, covering 
down, etc., have been adopted at all com- 
pany properties and these standard op- 
erating methods, together with plenty of 
light underground and safety devices, 
have reduced accidents to a low figure. 


NEGAUNEE MINE 

The Negaunee mine property is leased 
by The Negaunee Mine Company and is 
operated by The Cleveland-Cliffs Iron 
Company which owns a 50 percent in- 
terest, the Bethlehem Steel Company 
owning the other one-half interest. This 
mine is the largest underground pro- 
ducer among the soft ore mines operated 
by The Cleveland-Cliffs Iron Company. 
The product in 1928 was 454,563 tons. 
The maximum product was 554,609 tons 
in 1920. The product is all handled by 
two skips in one shaft. Ore is mined on 
the day shift only but is hoisted on both 
day and night shifts. Production is 
governed by sales and varies from year 
to year according to the demand. Up to 
January 1, 1929, the mine has produced 
11,264,099 tons, of which 11,216,691 tons 
have been shipped. 


NEGAUNEE MINE 
2. SUB LEVEL LAYOUT. 
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The mine was originally opened and 
operated by Captain Samuel Mitchell in 
1887. In 1903 it was taken over by The 
Negaunee Mine Company. The ore was 
originally mined on the square set, open 
stoping and room and pillar system. The 
present company inaugurated the caving 
system with sub level top slicing. 

The Negaunee and Maas mines are 
working in the same ore body—the Maas 
on the west side and the Negaunee on 


the east side of a wide trough pitching 
to the west on a slight angle. The foot- 
wall is a transition belt underlaid by 
slates and the hanging wall is jasper. 
The ore is a soft hematite of varying 
hardness and quality. There is some 
local faulting along two vertical dikes 
which extend in an east-west direction, 
but the displacement is not great. 


The ore body has been developed from 
three vertical shafts, two of which have 
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been abandoned for mining purposes. 
The present No. 3 shaft was sunk by The 
Cleveland-Cliffs Iron Company in 1910; 
it is circular, of standard design and is 
concreted to a depth of 942 ft. From the 
surface to the ninth level, 850 ft., this 
part of the shaft was stripped to a ver- 
tical raise which was completed in a 
single lift. The lower 308 ft. is rec- 
tangular with wood sets. Steel sets are 
used in the concreted portion of the 


shaft, and the skip roads are partitioned 
from the cage road by sheet metal to 
make that portion of the shaft fireproof. 
The bottom part of the shaft is quite 
wet and there is no danger from fire. 
As an extra safety precaution, all shaft 
stations are concreted. 

Ventilation is provided for the Ne- 
gaunee and Maas mines by a 100,000 cu. 
ft. per minute fan, operated by a 150-hp. 
Westinghouse motor, installed in a fire- 
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proof building at No. 2 shaft. Aijr is 
forced down this shaft and by a series 
of doors is split and conducted through 
both the Negaunee and Maas mines on 
the various levels. In the same manner 
fresh air is sent to all of the working 
places in the sub levels. The ventilating 
fan can be reversed if ice conditions in 
the air shaft make it necessary. Both 
No. 3 Negaunee and the Maas shafts 
are upcast in summer and winter so 
that they are always free from ice. If 
ventilation is poor in any areas, usually 
a dead end, an auxiliary or booster fan 
is installed and fresh air drawn from 
the main airway and forced through 
Vent-tube to the working face in the sub 
levels. 

The large area of each sub level in 
the Negaunee mine permits most of the 
ore to be extracted by the regular sys- 
tem of sub level mining. Along the foot 
and under the hanging, however, it is 
sometimes necessary to vary the layout 
of the sub level as the pillars here are 
often larger and quite irregular in shape. 
In these cases the radial slicing system 
is used. Because of local conditions in 
certain parts of the mine a departure 
from the regular system of mining is 
being tried out. Four transfer areas 
have been developed that represent a 
modifieation of the usual scraper prac- 
tice. A drift was driven on the transfer 
sub level from one of the regular two- 
compartment raises above a crosscut. 
Seven single compartment raises were 
put up from this drift at 35-ft. intervals 
and regular slicing started. The ore on 
the transfer subs is handled by a 25-hp. 
scraper hoist equipped with 48-in. box 
type scraper. Rails are laid in the bot- 
tom of this drift for the scraper to slide 
on and a %-in. cast steel pull rope is 
used. The transfer drift is well lighted 
and one man operates the hoist. This 
system reduces development work on 
main levels in rock and permits the rapid 
extraction of the ore. As long as the 
area to be mined is free from water it 
has proven quite satisfactory; water, 
however, renders it impossible to avoid 
getting all of the ore wet, which in- 
creases the difficulty of loading at chutes, 
tramming and dumping, and also in- 
creases the moisture in the ore. Two 
of the transfer areas were developed 
under an area that was subject to heavy 
crushing and in which it was impossible 
to keep a two-compartment raise open 
long enough to mine a small area. Rapid 
mining in this area was a decided ad- 
vantage as it reduced retimbering ex- 
pense and here also the transfer sys- 
tems have proven quite satisfactory as 
well as economical. 


The hoisting equipment at this mine 
had an unusual feature that differs from 
the standard practice at the time of in- 
stallation. An Ilgner flywheel set, pur- 
chased from the Westinghouse Electric 
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Steam shovel loading ore under 
steel trestle at the Negaunee Mine. 


& Manufacturing Company, provides di- 
rect current for the skip and cage hoists, 
operated by a 450-hp. 2,200-volt a. c. 
motor. Both of the hoists were built by 
the Wellman-Seaver-Morgan Company. 
The skip hoist is direct connected with 
a 500-hp. 525-volt d. c. motor and has 
a rope speed of 1,500 ft. per minute; 
the cage hoist has a single geared re- 
duction and is driven by a 200-hp. 200- 
volt d. c. motor with a rope speed of 
1,000 ft. per minute. The Ilgner hoist- 
ing system was chosen in order to get 
more perfect control, reduce the peaks, 
and get higher efficiency. It had the 
distinction of being the largest Ilgner 
set in America for several years. 
There are two air compressors, one a 
Nordberg tandem, two-stage, 2,090-cu. 
ft. capacity, driven by a 325-hp. West- 
inghouse synchronous motor, the other 
an Ingersoll-Rand, type P. R. E., two 
stage, 2,400-cu. ft. capacity, driven by a 
General Electric synchronous motor. 
The main pumping plant is located on 
the tenth level, 900 ft. below surface. 
The equipment consists of two Prescott, 
two stage pole pumps, 1,000 gallons 
1,000-ft. head, with 300-hp. General 
Electric Synchronous motor, and an 
Alberger centrifugal seven-stage pump, 
1,000 gallons, 1,000-ft. head, with 350-hp. 
General Electric motor. The Pres- 
cott pumps operate at a speed of 120 
r. p. m., which is unusually high for 
a mine pump of this capacity. An aux- 
iliary plant, on the eleventh level, pumps 
water 100 ft. to the tenth level. Th: 
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equipment here consists of two Aldrich 
Pump Company vertical triplex 1,000 
gallons, 200-ft. head with 75-hp. Genera! 
Electric motors. A duplicate pumpin; 
station with larger sump has been exca- 
vated on the twelfth or bottom level, and 
within a short time one of the eleventh 
level pumps will be moved to the twelfth 
level and later on the second unit. They 
will pump directly to the tenth level, 
200 ft. above. The tenth level sump has 
a total capacity of 390,000 gallons; that 
on the eleventh level 232,500 gallons, and 
that on the twelfth will, when finished, 
hold 285,000 gallons. Approximately 
1,150 gallons per minute is pumped to 
surface from the tenth level. 
MAAS MINE 

The Cleveland-Cliffs Iron Company 
holds the lease on the Maas mine and 
has operated the property since it was 
opened in 1902. The first shipments 
were made in 1907 and the total ship- 
ments to January 1, 1929, amounted to 
4,170,025 tons. Production at the pres- 
ent time is on a basis of 400,000 tons 
per year; the total production to Jan- 
uary 1, 1929, was 4,420,859 tons. The 
Maas mine is the main source of sup- 
ply of ore of Bessemer grade among 
mines of the company. There is one 
vertical rectangular shaft 1,375 ft. in 
depth, built of steel and concrete. The 
upper 167 ft. is a massive reinforced 
concrete drop shaft firmly anchored into 
the ledge. The main haulage levels are 
200 ft. apart and the ore body is de- 
veloped and mined on the same system 
as the Negaunee mine. All the main 
levels at the Maas mine are connected 
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to the main levels in the Negaunee mine 
for ventilation and safety. 

The hoisting equipment consists of 
two 5-ton skips hung in balance, oper- 
ated by a single reduction Lake Shore 
Engine Works hoist consisting of an 8- 
ft. diameter drum, hoisting speed 1,500 
ft. per minute, driven by a 700-hp. West- 
inghouse motor. The cage hoist is a 
single reduction Lake Shore Engine 
Works hoist with a 10-ft. diameter drum 
driven by a 400-hp. General Electric 
motor. The compressor plant consists 
of two type P. R. E. two-stage Inger- 
soll-Rand compressors of 2,443 cu. ft. of 
free air per minute, each driven by 450- 
hp. Westinghouse synchronous motors. 
A General Electric motor generator set 
driven by a 215-hp. motor delivers direct 
current at 250 volts for the underground 
haulage system and electric scraper 
hoists. 

The Maas mine is equipped with an 
auxiliary steam plant which can be put 
into service on short notice to furnish 
electric power for pumping at the com- 
pany mines in case of an accident or a 
shortage of power from the hydro-elec- 
tric plants of the Cliffs Power & Light 
Company. This installation consists of 
four 150-hp. Sterling boilers with 
Murphy mechanical stokers and a Par- 
sons type, Allis-Chalmers turbine, direct 
connected to a_ 1,000-kw. Bullock 
type generator. 

The main pumping plant is located on 
the third level with a sump of 218,000 
gallons capacity. It is equipped with a 
Frescott 5%-in. x 36-in. plunger pump of 
800 gallons per minute capacity at 1,150 
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ft. head driven by a 325-hp. Westinghouse 
motor, and an Aldrich vertical Quintuplex 
plunger pump, size 7 in. x 12 in., of 600 
gallons-per-minute capacity at 1,200-ft. 
head. About 1,000 gallons of water a 
minute is handled direct to surface, a dis- 
tance of 1,100 ft. An Aldridge triplex 
pump on the fourth level relays water 
from this level to the third level sump. 

At the present time most of the ore 
comes from the third and fourth levels. 
Preparations are under way to sink to 
the fifth level which will be opened 125 
ft. below the fourth. It will take nearly 
two years to sink and fully develop the 
new level as 9,000 ft. of the rock and 
ore drifting will have to be done, after 
sinking the shaft 145 ft. The shaft is 
located back in the footwall in the hard 
quartzite that underlies the slates. Sink- 
ing must be done on the night shift so 
as not to interfere with the operations. 


ATHENS MINE 


The Athens mine is on property held 
under lease by the Athens Iron Mining 
Company and is operated by The Cleve- 
land-Cliffs Iron Company which is a 
partner with Pickands, Mather Company 
in The Athens Company. It was opened 
in 1913 and shipments commenced five 
years later in 1918, and have been con- 
tinued to date. A total of 3,150,410 tons 
have been produced up to January 1, 
1929, of which 3,062,948 tons have been 
shipped. 

It has one standard concrete vertical 
shaft 2,489 ft. deep and is developed on 
five levels. The upper 1,070 ft. is cir- 
cular in shape while the lower 1,419 ft. 
is rectangular. It is equipped through- 
out with steel sets. The skip-cage road 
partition is 2-in. plank covered with 
gunite. It is connected to the Negaunee 
mine by a drift 1,100 ft. below surface. 
Owing to the depth at which mining was 
started, the development period was con- 
siderably longer 
than is usual for 
the Marquette 
Range. 

The great depth 
of the deposit be- 
low surface, to- 
gether with an 
overburden of 150 
ft. of quicksand, 
presented an un- 
usual problem in 
mining on the 
Marquette Range. 
Mr. S. R. Elliott, 
manager of the 
mining department 
of The Cleveland- 
Cliffs Iron Com- 
pany, who was 


superintendent of 
the mine at that 
time, conceived the 
idea of starting at 
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the bottom of the ore body and work- 
ing upward, reversing the usual mining 
procedure. This innovation had many 
good features, among which was the 
strong probability of removing most of 
the ore before a cave came through to 
surface, which would decrease pumping 
and timbering expense and provide 
greater safety, dryer ore, ete. This 
method made it necessary to develop all 
of the lower levels of the mine before 
production started, which increased the 
time required and the expense of opening 
the property. The plan was to divide the 
ore body into blocks and to mine the 
lowest block first. A complete descrip- 
tion of this method was published in 
the Transactions of A. I. of M, & M. 
Engineers in Volume 66. At the present 
time the first block has been mined and 
work is now under way in the second 
and third blocks. Most of the incoming 
water, amounting to 225 gallons per min- 
ute, comes in through the mined block, 
which was anticipated when the system 
was adopted. This has improved oper- 
ating conditions, and has made it pos- 
sible to use scrapers for handling all the 
ore now being mined. 

The Athens ore is a soft hematite but 
is slightly different in structure from 
the Negaunee-Maas ore body as it is 
somewhat harder near the hanging but 
quite soft throughout most of the ore 
body. The ore has a tendency to swell 
when newly developed which makes it 
difficult to keep the drifts open. The 
jasper hanging caves readily, while both 
the slate and diorite footwall stand 
fairly well. Owing to the excessive pres- 
sures and the soft character of the ore, 
a rapid extraction is necessary on the 
sub levels to reduce retimbering. 

The mine is now completely developed 
on the fourth, sixth, eighth and tenth 
levels as regards main level drifting 
although there will be a few additional 


Logging camp in winter, Land Department of The Cleveland-Cliffs Tron Company. 
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crosscuts driven in the foot as succes- 
sive blocks of ore are attacked. The 
main levels are at 200-ft. intervals and 
are connected by raises in the ore body. 
The ore is mined by the top slicing 
method with sub levels at 11-ft. intervals. 

Ventilation is secured by a 40,000-cu. 
ft. multivane Sturtevant fan, driven by 
a 50-hp. motor located on the tenth or 
bottom level. The partition in the shaft 
between the cage road and skip roads 
was made airtight from top to bottom 
by the use of gunite. The cage and lad- 
der roads are downcast while the skip 
roads are upcast. The air is forced up- 
ward through raises to the working 
places and is then discharged to the shaft 
on the fourth level by double ventilation 
doors. Air locks are provided on each 
level and many auxiliary doors are in- 
stalled on the various sub levels to con- 
trol the air movement. Auxiliary fans 
and vent tubes are used in the working 
places where necessary. 

When the mine was first opened a con- 
siderable amount of water was en- 
countered in developing the ore body, 
but for the last five years the amount 
handled has averaged approximately 225 
gallons per minute. All water is di- 
verted to the tenth level where there is 
a large pumphouse and sump. There are 
two horizontal duplex 5%-in. x 24-in. 
Prescott pumps of 500 gallons per min- 
ute capacity, each driven by 300-hp. syn- 
chronous motors, pumping 2,400 ft. in 
one lift direct to surface. This equip- 
ment was installed in 1918 and consti- 
tuted the heaviest duty pumps installed 
in mines up to that time. The sump has 
a capacity of 235,000 gallons. 

The shaft is equipped with two 7-ton 
skips in balance. The Imperial hoist has 
an 8-ft. drum and a rope speed of 1,783 
ft. per minute, driven by a 900-hp. Gen- 
eral Electric motor on 300 volts d. ec. 
Direct current is furnished by a General 
Electric flywheel 
set generating 675 
kw. by an 850-hp. 
motor. The cage 
hoist was manu- 
factured by the 
Lake Shore Engine 
Works, has a rope 
speed of 940 ft. per 
minute, driven by 
a 400-hp. General 
Electric motor. 

The compressor 
plant consists of a 
Nordberg of 2,090- 
ft. capacity and a 
two-stage tandem 
Ingersoll - Rand 
compressor with a 
capacity of 2,275 
cu. ft. of air per 
minute. 


4 HILL-TRUMBULL mine, lo- 
cated just north of the village of 
Marble, Itasca County, Minn., con- 

sists of eight 40-acre tracts, five in the 


Hill and three in the Trumbull. The 
Hill property was a part of the Oliver 
Iron Mining Company’s so-called Hill 
lease and in excess of 6,500,000 tons 
were shipped from the Hill forties prior 
to the surrender of the lease by the 
Oliver Company in 1916. The Trumbull 
property was not stripped by the Oliver 
Iron Mining Company. 

The Mesaba-Cliffs Iron Mining Com- 
pany, in which The Cleveland-Cliffs Iron 
Company is interested, took a lease on 
the Hill-Trumbull property February 10, 
1919, and The Cleveland-Cliffs Iron Com- 
pany has operated the mine for them 
steadily, starting shipments in 1920. 

The Oliver Company treated some of 
the Hill ore in their Trout Lake wash- 
ing plant, but the bulk of their produc- 
tion from this property consisted of 
direct shipping ore. 

When The Mesaba-Cliffs Company 
took over the property it was necessary 
to extend the stripping limits on the 
Hill property and to begin stripping op- 
erations on the Trumbull. The grade of 
the wash ore varies somewhat, and it 
has been necessary to conduct our oper- 
ations in such a manner as to obtain a 


* District Superintendent, The Cleveland-Cliffs 
fron Company, Hibbing, Minn. 


748 


at the 


Open Pit Operations 


HILL-TRUMBULL 


MINE 


By Max H. BARBER * 


Five million cubic yards of overburden removed and pit 


drained to develop this operation, which has produced large 


tonnage wash ore—Eighty-seven percent of ore shipped in 1928 


was concentrates and thirteen percent direct shipping. 


uniform product; and this has required 
operating at several places in the pits 
at all times. On account of the nature 
of this operation, smaller type shovels 
have been used and the crews have been 
moved from one shovel to another as 
grading conditions required. 

The Mesaba-Cliffs Company conducted 
stripping operations during the years 
1919 and 1920 and then awarded a con- 
tract to the A. Guthrie Company in 1921. 
The contracting concern moved in excess 
of 5,000,000 cu. yds. of overburden dur- 
ing the years 1921 to 1925, inclusive, or 
at the rate of about 1,000,000 yds. per 
year. Practically all of the Trumbull ore 
body was uncovered by the contractor’s 
stripping operation and the northerly 
limits of the Hill pit were extended, al- 
lowing the Mesaba-Cliffs Company to 
conduct mining activities to advantage, 
both from the standpoint of obtaining a 
desirable mixture in the ore shipped and 
in working out satisfactory track grades. 


The approach into the Hill-Trumbull 


pits, crosses the East Trumbull forty and 
a corner of the West Hill forty. 

All of the ore, with the exception of 
that supporting the tracks, will be mined 
with switch-backs and the operating 
grades will be limited to a maximum of 
2% percent. The present track leading 
into the Hill pit has a maximum grade 
of 1% percent and that into the Trum- 
bull pit 2% percent. The deep ore in 
the pits will be mined with our 350-ton 
revolving Marion shovel, which will be 
several years in the future. By loading 
out the ore.from 40 to 50 ft. above the 
digging level, the haulage tracks can be 
maintained on 2% percent maximum, 
grades. The ore tied up by the approach 
tracks will be taken out through an ap- 
proach at the southwest corner of the 
Trumbull pit, or upon an inclined tram- 
way, located near the present point of 
depression. 


Stripping operations, which are now 
being carried on by the A. Guthrie Com- 
pany at the east end of the Hill pit and 
by The Mesaba-Cliffs Company to the 
east of the approach tracks, will con- 


om 
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clude the stripping program at the Hill- 
Trumbull mine, unless future explora- 
tions demonstrate the existence of com- 
mercial ore. Present stripping operations 
will be completed during 1929. 

The quartzite outcrops about one-hal! 
a mile to the north of the present pit 
limits. The Hill-Annex mine of the Jones 
& Laughlin Company lies to the east of 
the Hill pit and the Oliver Iron Mining 
Company control the properties to the 
south of the Hill and Trumbull pits. The 
Hill ore body is confined to three forties 
and the Trumbull to two, a small exten- 
sion running over onto the West Trum- 
bull forty. The depth of overburden is 
only 35 ft. at the west end of the Trum- 
bull pit, where a second approach may 
later be provided, whereas the average 
depth over the property is 75 ft. 

A washing plant was constructed in 
1920 and the Mesaba-Cliffs Company 
shipped over 140,000 tons of concen- 


Yodel Bucyrus steam 
yd. Western air-dump cars. 


trated ore during the latter part of that 
season. The total ore produced and ship- 
ments from the Hill-Trumbull mine by 
The Mesaba-Cliffs Iron Mining Com- 
pany, through 1928, and the average an- 
alysis are shown at the foot of page 750. 

Some very low grade material has 
been washed and a large amount of rock 
has been sorted out in the pits and at 
the washing plant, but the character, as 
well as the analysis, of the ore shipped 
has been highly satisfactory. 

The gross tonnage recovery in the 
treatment of the wash ores has been 
64.45 percent and the recovery of iron 
units 88.17 percent. 

Of the ore shipped through 1928 by 


shovel loading 
Train handled by 19 2 26 American locomotive 


Trumbull 


“Paddy Shields,” 


electric 


wash 
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1. Guthrie & Company's 10-yd. Marion 


loading out stripping in the Hill pit 


Jordan scraper plow, used for plowing dumps 


The Mesaba-Cliffs Company, 87 percent 
has been concentrates and 13 percent di- 
rect shipping. The grade of ore in fu- 
ture shipments will not average quite as 
high as those through 1928, but by care- 
ful mining and improvements in washing 
practice, the analysis should be main- 
tained on a satisfactory basis. 

At the time of taking over the Hill- 
Trumbull lease in 1919, the Hill pit was 
filled with water. The Mesaba-Cliffs 
Iron Mining Company’s operations for 
the first few years were confined to 
ore banks above the water level. The 
water level was gradually lowered but 
in 1928 it was necessary to drain the pit 
water below the existing level. To ac- 
complish this, a barrel scow, consisting 
of 49 empty steel oil barrels of 50-gallon 
capacity each, nested in a framework of 
8-in. diameter poles was constructed and 
on this 18-ft. square scow was placed a 
size 6 type, 2-stage Allis-Chalmers cen- 
trifugal pump with 800 g. p. m. capacity 
against a 350-ft. head. The pump was 
driven by a 125-hp. Allis-Chalmers motor 
and was connected with a drainage ditch 
on the bank above by a 10-in. pipe, sup- 
plied with a swing-joint connection so 
that the water could rise 8 to 10 ft. with- 
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The Hill-Trumbull Mine shortly after it was taken over by 
The Mesaba-Cliffs Iron Mining Company 


out disturbing the pumping operation. 
This installation has worked very satis- 
factorily. 

The pumping operations in the Hill pit 
had very little effect on the drainage of 
the Trumbull pit to the west of the ap- 
proach. On account of the ultimate depth 
of the Trumbull workings it was not 
feasible to drift under the approach 
bench to drain the Trumbull. A Layne 
& Bowler deep-well pump, equipped with 
type L. K. M. U. head, 10-in. discharge 
and 8-in. Kingsbury thrust bearings, 
with a capacity of 1,000 g. p. m. against 
a 300-ft. head, was installed. This 
pump is driven by a 125-hp. Allis-Chal- 
mers, 1,170 r. p. m., 2,200-volt, 3-phase, 
60-cycle, vertical motor. The suction is 
located at the bottom of a well, 236 ft. 
deep, which reaches the lowest part of 
the ore body and drains the pit for ap- 
proximately % mile in éach divection. 
The pump. is located in the pit approach. 

The ore in the Hill-Trumbull mine, es- 
pecially the wash material, is quite dense 


and it is necessary to blast it for shovel 
digging. Vertical holes are put down, 
spaced from 20 to 30 ft. apart and the 
30-ft. ore benches are thoroughly shaken. 
When there is considerable rock mixed 
with the ore, the holes are spaced a less 
distance apart and at times some block- 
holing is necessary to reduce the chunks 
for shovel handling. Two drilling ma- 
chines are used, one a No. 14 Cyclone 
and the other a 4%4-in. Keystone, elec- 
trically driven. The drill holes are put 
down to a depth of from 20 to 30 ft., de- 
pending upon the height of the ore bench 
to be blasted. 

The general view of the, Trumbull pit, 
taken from ‘the approach’ track, shows 
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General view of the Hill-Trumbull pit 


the benches of ore, being cut back to- 
wards the northerly stripping limits. 
Since this view was taken in September, 
1928, the Layne & Bowler pump has 
been installed and the water level in the 
ore around the pit lowered 50 ft. 

A sinking cut, 25 ft. below the water 
level, as shown in the view, has been 
extended across the pit during 1929, and 
a third ore bench is now being worked. 
Three shovels have been operated in this 
pit during 1929 and two in the Hill pit. 
Two crews are employed steadily and at 
times a third is engaged. The crews are 
moved from one shovel to another, de- 
pending upon the grade of ore required. 
The Trumbull pit has been producing in 
excess of 500,000 tons of wash ore dur- 
ing the past several seasons, yielding in 
excess of 300,000 tons of concentrates. 
A small tonnage of direct shipping ore 
has also been mined. The dark-appear- 
ing material near the locomotive crane 
(shown in the illustration on this page), 
is the higher grade, or direct shipping 
ore area. The depth of overburden is 
shown clearly in this view, increasing 
from 35 ft. at the far end of the pit to 
100 ft. opposite the shovel. 


The deepest ore in the pit is located 
just beyond the approach, which would 
be in the foreground. 

The daily output of concentrates is 
about 4,000 tons and the production of 
direct shipping ore: varies from 1,000 to 
2,000 tons, depending on our tonnage re- 
quirements and grades of ore. 

The Hill-Trumbull mine shop buildings 


Production Tons 
4,636,237 
Shipments 
2,988,095 
448,971 


Tron 
Iron Phos. Silica Moist. (Natural) 
43.56 -046 $1.43 
59.77 .058 7.46 7.50 55.29 
59.06 -054 10.29 7.88 54.40 
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were erected in 
equipped to handle all of our repair 
work. 


1920 and are fully 


The shop equipment includes lathes 
that range in size from a 20-in. to a 48- 
in. swing, a 4-ft. Ryerson radial drill, 
a 24-in. Sibley sliding head drill machine, 
a 58-in. 200-ton Caldwell wheel press, a 
24-in. Hollingworth back-geared shaper, 
a 2,000-lb. Niles-Bement-Pond steam 
hammer, a 300-ampere portable General 
Electric welder, a 20-in. Fay and Egan 
planer and joiner, a 16-in. rip and cut- 
off variety saw, also a Fay and Egan 
hand-saw with the necessary small tools 
for a complete machine, carpenter and 
blacksmith shop equipment. 


A type “A” Jordan spreader plow is 
used in plowing the dumps. It is capable 
of spreading a dump shoulder 20 ft. 
from center of the track and plowing 24 
in. below the track. 


On page 749 is shown a view of the 
“Paddy Shields,” a 10-yd. Marion elec- 
tric shovel, operated by the contractors 
—A. Guthrie & Company—in removing 
surface material at the east end of the 
Hill pit. This machine was named in 
honor of A. Guthrie & Company’s oldest 
shovel runner and is the largest shovel 
operating on the Mesaba Range. In the 
view the “Paddy Shields” is loading out 
track fills, the stripping bank 100 ft. in 
height being in the background. This 
100-ft. bank was dug out with one lift. 


The 88-C Bucyrus railroad type steam 
shovel is shown loading Trumbull wash 
ore into 30-cu. yd. Western air dump 
cars, the train of four cars being handled 
by a 19-in. x 26-in. American locomo- 
tive. The track leading from this pit 
has a maximum grade of 2% percent and 
trains of four 30-yd. cars, shown by the 
views, or five 20-yd. Kilborne & Jacobs 
cars are used in the operation. 


COOPERATIVE RESEARCH PRO- 
GRAM INAUGURATED BY IRON 
ALLOYS COMMITTEE 


Dr. George B. Waterhouse, professor 
of metallurgy, Massachusetts Institute 
of Technology, will head an Iron Alloys 
Committee of the Engineering Founda- 
tion which, with the cooperation of in- 
dustries, engineering univer- 
sities and the government, will inaugu- 
rate a program of cooperative research 
vital to the progress of the American 
iron and steel industry, whose future, it 
is said, will be affected by its ability to 
maintain a strong position in alloy irons 
and alloy steels. 


societies, 


The research, the initial stage of which 
will require five years and cost $150,000, 
will develop as an international enter- 
prise, coordinating researches in ferrous 
metallurgy, the most important of which 
are going on in America, England and 
Germany. 

Other members of the committee in- 
clude Director Burgess of the U. S. Bu- 
reau of Standards; Director Turner of 
the Bureau of Mines; R. E. Kennedy, 
American Foundrymen’s§ Association; 
Dr. Bradley Stoughton, director, Metal- 
lurgical Engineering Department, Le- 
high University; Jerome Strauss, chief 
research engineer, Vanadium Corpora- 
tion of America; T. H. Wickenden, met- 
allurgical engineer, International Nickel 
Company; and Dr. John A. Mathews, 
vice president, Crucible Steel Company 
of America. 

The Iron Alloys Committee will work 
in cooperation with the American Insti- 
tute of Mining and Metallurgical Engi- 
neers, American Society of 
Engineers, 


Mechanical 
American Society of Civil 
Engineers, American Institute of Elec- 
trical Engineers, American and 
Steel Institute, Society of Automotive 
Engineers, American Society for Steel 
Treating, American Society for Testing 
Materials, U. S. Bureau of 


Iron 


Standards, 
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U. S. Bureau of Mines, numerous corpo- 
rations in the metallurgical industries, 
and several universities. 

“The subject of this Committee’s 
work,” an announcement says, “is basic 
data on iron and its very numerous com- 
binations with other metals and certain 
metalloids. Our industries and engi- 
neers have scarcely more than begun to 
apprehend the possibilities of alloy irons 
and alloy steels. 

“A great deal of information is being 
obtained in laboratories of industries, 
governmental bureaus, universities and 
other institutions in several countries. 

“The Iron Alloys Committee conse- 
quently has accepted as its first duty the 
very large task of culling from the volu- 
minous literature the essence of useful 
knowledge and putting it into forms con- 
venient for use by researchers, technolo- 
gists, engineers and superintendents. Re- 
peatedly foremost technical leaders in the 
industries and research institutions have 
urged this work as the greatest possible 
aid which the Engineering Foundation, 
on behalf of the engineering societies, 
could give to the progress of the iron, 
steel and related industries in develop- 
ing alloy irons and alloy steels. 

“It is planned to print the results of 
this review of the literature in mono- 
graphs and manuals. 

“As the second part of its undertak- 
ing, the Iron Alloys Committee will aid, 
promote and organize researches for new 
basic information about pure iron and 
its combinations with other substances. 
It will not attempt to discover or devise 
commercial alloys; that is the business 
of the laboratories in the industries. 
Rather the Committee will seek those 
underlying facts which will be necessary 
to all the industrial metallurgical labo- 
ratories. To conduct this extensive and 
important project a committee of dis- 
tinguished metallurgists has ‘been se- 
lected from the several sectors of the 
field.” 
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HE beneficiation of iron ore on 
Western Mesaba Range in 
general, and at the Hill-Trumbull 
mine in particular, is accomplished by 


a process known as “washing.” This 
treatment is necessary because most of 
the ore in the western district is not 
of sufficiently high grade for furnace 
use in its natural state. However, the 
ore is of such character that the unde- 
sirable siliceous material can be elimi- 
nated by “washing.” 

Before entering into an explanation 
or description of the methods used in 
treating the Western Mesaba ores, it is 
desirable that some understanding should 
be had of what distinguishes wash ore 
from standard grade or merchantable 
ore. 

The iron formation on the Mesaba 
Range extends for a distance of 125 
miles, having an approximate average 
width of about 2 miles. While the ac- 
tual ore areas are of considerable extent, 
they occupy only a small percentage of 
the total area. Investigations have 
shown that almost the entire iron forma- 
tion has been developed through a proc- 
ess of leaching of a hydraulic iron 
silicate known as “Greenalite” by the 
circulation of underground water. Where 
the process of leaching and subsequent 
enrichment was most effective, the result 
is the high-grade merchantable ore, but 

* Superintendent, Hill-Trumbull Mine, Mesaba 
Range, The Cleveland-Cliffs Iron Company. 
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where conditions for the cir- 
culation of underground 
water were not so favorable, 
the process of enrichment 
was carried out to a lesser 
degree. These varying con- 
ditions produced iron forma- 
tion grading from Greenalite, 
on the one hand, to high-grade ore on 
the other. 

The degree of concentration affecting 
different areas naturally divide the 
Mesaba Range into three sections, viz. 
the eastern section, the central section, 
and the western section. In the eastern 
section there exists a hard, lean iron 
formation practically barren of mer- 
chantable deposits of any size, together 
with some lean siliceous material. In 
the central section are to be found mer- 
chantable ore bodies of large size, occur- 
ring in a rich, largely altered formation, 
together with a considerable amount of 
low-grade merchantable and non-mer- 
chantable siliceous ore material. In the 
western section the same altered iron 
formation occurs as in the central sec- 
tion and in it similar large ore areas; 
but here, instead of the merchantable 
ores, the non-merchantable siliceous ores 
predominate, together with solid and de- 
composed taconite. The non-merchant- 
able siliceous ores of the Western 
Mesaba, together with some of the de- 
composed taconite and ore, are what con- 
stitute the wash ore bodies. 

Typical wash-ore bodies are composed 
of alternating layers of high-grade ore 
and a very fine sand. The mass is easily 
broken up in mining, making a mixture 
of small chunks of hard ore and sand. 
The decomposed taconite and ore may 
or may not be washable; actual tests are 
generally necessary to determine its 


BENEFICIATION 
of Hill-Trumbull 


Mine Ores 


H. C. BOLTHOUSE* 


Description of method used in beneficiating low-grade ores— 
Data covering a nine-year period of operation show average 
percentage of tonnage recovery 64.45 and average percentage 
of iron unit recovery 88.17—Crude ore treated in this period 
was approximately four and one-half million tons, which 
produced nearly three million tons of concentrates. 


washability. The washable variety con- 
sists of chunks of fairly good ore with 
fine sand and considerable granular iron 
ore. The sand is not as free nor in as 
definite layers as in the typical wash ore, 
but the mass is a more homogeneous 
mixture of the ore and siliceous mate- 
rial, often with the sandy particles ad- 
hering to the ore. 

One of the characteristic features of 
the Western Mesaba district is the oc- 
currence in places of an unrelated layer 
of ore material, lying on top of the 
Mesaba ore formation. This layer is 
known as cretaceous ore, and consists 
of a coarse conglomerate of iron ore 
pebbles, grading upward through a finer 
conglomerate into a very fine black shale. 
The iron content is sometimes high 
enough to make it merchantable, but the 
lower grade material will not “wash.” 
The name of this layer was derived from 
the fact that fossils of various kinds are 
found within it, and these have been de- 
termined to belong to the cretaceous age 
of geological history. 

After the ore areas of the Western 
Mesaba had been explored and deter- 
mined, the physical structure of the mate- 
rial suggested the possibility of making 
it merchantable through a process of con- 
centration. The first experiments along 
these lines were conducted by Mr. Walter 
Barrows, Jr., Mr. Chas. A. Purdon and 
associates in 1901 and 1902, when they 
shipped a carload of ore from the 
Arcturus property, near Marble, Minn., to 
a concentrating plant at Cedartown, Ga. 
The results of this test were so satis- 
factory that a small concentrating plant. 
consisting of conical screens and McLana- 
han jigs, was installed at the Arcturus. 
Also, in 1903 and 1904, a small plant of 
somewhat similar construction, but with- 
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out jigs, was installed and operated at 
the property, which is now the Holman- 
Cliffs mine, by Mr. Congdon and asso 
ciates. The results obtained at these two 
experimental plants demonstrated the 
possibility of concentrating the Western 
Mesaba ores. The tests also showed that 
the screens and jigs would not meet the 
requirements of commercial operations. 
because of the varieties of materials to 
be treated, and also on account of the 
large quantities to be handled. 

In 1905 the Oliver Iron Mining Com- 
pany took up the investigation of the 
proper method for treating wash ores 
and, after considerable study and re- 
search work, erected an experimental 
plant in the vicinity of the Canisteo mine 
in 1906. During 1907 and 1908 experi- 
mental work was carried on in this plant 
with the machinery as originally planned, 
as well as with different concentrating 
machines which were suggested by man- 
ufacturers. As a result of these experi- 
ments, machines arranged in a series 
were designed and developed, which be- 
came standard for the Western Mesaba 
district. A standard five-unit washing 
plant was built by the Oliver Iron Min- 
ing Company, on Trout Lake, near Cole- 
raine, Minn., in 1909 and 1910. During 
the last several years some departures 
from the original design have been intro- 
duced in the way of finer crushing and 
machines of the classifier type. Also jig- 
ging plants have been installed at sev- 
eral of the properties. 

The Hill-Trumbull ore body is typical 
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fieneral view of washing plant tail 
ings basin, showing pressure tank in 
foreground, small lake for water sup- 
ply at right center, gasoline dragline 
building tailings dyke at extreme right. 

and Hill-Annex plant distance. 
of the Western Mesaba district. The 
vpen p.t extends across section 17, from 
east to west, and is divided into two 
parts. The western half is the Trum- 
bull mine and the eastern half is the 


Hill mine. 
material 


The larger percentage of the 
in the Trumbull mine is thor- 
oughly altered and consists of alternate 


layers of high-grade ore and sand, which 
is an ideal wash structure. This part 
of the pit also contains some taconite, 
some decomposed taconite and ore, and 
some sandy material which is not wash- 
able. There is also a small tonnage of 
merchantable ore in the Trumbull. The 
Hill mine, which was operated for sev- 
eral years by the Oliver Iron Mining 
Company, contains some high-grade sand 
and ore at the west end, but the larger 
percentage of the remaining ore body is 
a decomposed taconite and ore of wash- 
able structure. There are 


large quanti- 


ties of solid taconite intermingled with 
the wash ore around the edges and at the 
bottom of the pit. In such areas as are 
mined the larger pieces of taconite are 
sorted out by the steam shovels. At the 
eastern end of the pit there is fairly 
good-sized deposits of merchantable ore. 

The Hill-Trumbull washing plant was 
constructed during the spring and sum- 
mer of 1920. It is worthy of note that, 
from the time the first piece of steel was 
erected until the first ore was put through 
the plant, a period of just 90 days was 


consumed. This washing plant is of a 
standard one-unit design, consisting of a 
feeding and crusher house, a belt-con- 
veyor bridge, and the washer building 
proper. 

A standard one-unit washing plant, as 
originally designed, consists of a revolv- 
ing screen or trommel, two 25-ft. log 
washers, four 18-ft. log washers, or 
turbos, and 18 concentrating tables. The 
concentrating tables have become practi- 
cally obsolete in wash-ore practice, and 


Hill-Trumbull Washing Plant, shovw- 
ing crusher house and conveyor bridge. 
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in many plants the turbos and tables 
have been replaced by Dorr bowl classi- 
fiers. Also, during recent years, second- 
ary crushing has been introduced into the 
cycle of washing operations. This crush- 
ing is applied to the oversize from the 
revolving screen, whereby the material 
is reduced to three-quarters or half-inch 
size, which results in the liberation of 
siliceous particles that adhere to the ore 
chunks. The product is then returned to 
the log washers. This treatment is 
largely applied to decomposed taconite 
and ore. The most recent development 
in the beneficiation of iron ore is the in- 
troduction of jigging units in connection 
with the washing plants. The jigs are 
used to concentrate a decomposed taconite 
and ore material, which is not treatable 
by the ordinary washing process. 

In connection with all washing plants 
there are receiving bins into which the 


crude ore is dumped, and machines for 
feeding the ore to the mill as well as 
crusher to reduce the large chunks to a 
suitable size. 


The Hill-Trumbull washing plant is 
located about 2 miles southeast of the 
mine. The wash ore is delivered at the 
mill in trains of five 20-cu.-yd. air- 
dump cars. The material is discharged 
from the cars into a concrete receiving 
bin of six-car, or 210 tons, capacity. A 
train is shown at the receiving bin in 
the view on page 756. A machine known 
as an 8-ft. pan conveyor, which is 8 ft. 
wide and 62 ft. long, extends back under 
the receiving bin and forms the floor of 
it. The belt of this machine, consisting 
of a series of steel plates, 1 ft. wide, 
joined together with hinges and pins in 
the shape of an endless chain, runs over 
rollers on an inclined plane, 20 degrees 
from the horizontal, carrying the ore 
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from the receiving bin and discharging 
it onto a set of grizzly bars spaced 4 in. 
apart. The conveyor is driven by a 
variable speed motor, so that the feed to 
the mill can be regulated to a greater 
or lesser degree, depending on the quality 
of the ore being treated. When loaded 
to capacity, over its full length, the 8-ft. 
pan conveyor carries approximately 75 
tons. This machine, with a full load, is 
shown on page 755. 

When the material passes over the 
grizzly, the large chunks of ore and 
taconite are separated from the mass and 
delivered onto a horizontal 5-ft. pan con- 
veyor, which acts as a picking belt. Here 
the pieces of taconite are removed by 
means of an air-operated ram and de- 
posited in rock pockets, from which it is 
drawn off into cars and hauled to the 
rock dump by an electric locomotive. The 
large chunks of ore are carried to a 
48-in. jaw crusher, where they are re- 
duced to 3-in. size and delivered onto a 
36-in. rubber belt conveyor, which also 
receives the fine material which has 
passed through the grizzly. The dis- 
charge end of the 8-ft. pan conveyor, the 
grizzly, the 5-ft. pan conveyor, the jaw 
crusher and the air-ram are shown in 
the illustration at the bottom of page 755. 


The 36-in. conveyor is an endless rub- 
ber belt, 192 ft. long from center to.cen- 
ter of the end pulleys, and supported by 
rollers set at regular intervals, rising 
on an inclination of 20 degrees from the 
horizontal. This conveyor carries the 
wash ore from the grizzly and crusher to 
the top of the washing plant and dis- 
charges it into a revolving screen or 
trommel. At a point about midway 
along the length of the belt an automatic 
weighing device is installed, which con- 
stantly records the tonnage of crude ore 
being delivered to the mill. 


The revolving screen or trommel is an 
inclined cylinder, 12 ft. long and 6 ft. in 
diameter, the surface of which consists 
of three sections of perforated steel 
plates. The openings in the plates at 
the receiving end are 1 in. in diameter, 
those in the plates of the middle section 
are 1% in. in diameter, while those in 
the plates of the discharge end are 2 in. 
in diameter. As the trommel revolves, 
the ore is tumbled about on the interior 
of the maehine, gradually working its 
way down to the discharge end. As the 
ore advances through this screening de- 
vice, jets of water are played upon it 
from a perforated pipe. This water 
loosens up and removes all of the free 
sand and other fine material from the 
larger chunks of ore, which are delivered 
onto a rubber picking belt at the lower 
end of the screen. As the oversize ma- 
terial is discharged onto the belt it is 
carried forward to a chute through which 
it runs to the concentrate bin. As the 
screen product is moved along toward 
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Looking into the tailings end of 25-foot 
log washer. 
Right—Discharge end of 8-foot pan con- 
veyor. Grizzly, 5-foot pan conveyor and 
j8-inch jaw crusher in foreground. The 
small shaft and disk in the center of the 
picture is an air ram used for handling 
large chunks of rock. 


the chute, any taconite or other undesir- 
able material is picked off by men sta- 
tioned on either side of the belt. All 
such taconite and other waste substances 
are delivered to a rock pocket by means 
of chutes, from which it is drawn off 
into 3-ton cars and hauled to the rock 
dump. 

The finer material, which passes 
through the openings in the screen, drops 
into a hopper underneath, from which it 
goes to a cushion box, where it is divided 


into two equal parts. 

The divided feed is 

sent through launders 

to two 25-ft. log 

washers, located on 

the right and left 

, Hit sides of the floor be- 

UNA low the screen. The 

uit wy: log washers consist of 

Witt Hy! a steel trough 25 ft. 

long, with rounded 

bottom, set at an in- 

clination of 1% in. to 

the foot. Within the 

trough are two shafts, 

running the full 

length of the machine 

and supported by 

bearings at either end. 

Set at 90 degrees 

from each other, 

around the shafts, are 

four rows of paddles, 

placed at regular in- 

tervals. These pad- 

dles are set at an angle, so that the four rows vir- 

tually form a broken spiral from one end of the shaft 

to the other. The two shafts are set at the proper 

distance apart, so that when the machine is in opera- 

tion the paddles of one shaft overlap those of the 

other. The view to the left, looking into the tailings 

end of the 25-ft. log washer, shows the general con- 

struction of the machine and the arrangement of 
the paddles. 

The ore, together with the water from the trommel, 
is fed into the log washers from above, a short dis- 
tance back of the center of the machine. Additional 
water is introduced at both the head and tail ends. 
The paddles on the rotating shafts, which make about 
15 r. p. m., keep the ore in constant agitation, while 
their spiral position continually forces the coarser 
material up the incline toward the head end. The 
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large quantity of water flowing down the 
incline, through the mass, carries off 
the fine sand and finer ore, over the tail 
board, and this product is conducted to 
settling tanks by launders. The coarse 
concentrated ore is discharged from the 
logs at the head end and goes through 
chutes directly to the concentrate bin. 

The overflow from the logs, after go- 
ing through the settling tanks, is divided 
into four equal parts and then fed 
through launders to four 18-ft. log wash- 
ers or turbos. These machines are con- 
structed and operated practically the 
same as the 25-ft. log washers, the dif- 
ference being that the paddle shafts 
make about 8 r. p. m. and hydraulic 
water is introduced through six hutches 
in the bottom. The coarser material is 
discharged at the head-end as concen- 
trates and goes directly to the shipping 
ore bin. The fine material, which is now 
mostly sand and carrying very low iron 
value, is considered as waste and dis- 
charged through launders into the tail- 
ings basin. 

As the washing plant was originally 
designed, it was intended that the over- 
flow from the turbos should go to 18 con- 
centrating tables for further treatment. 
It was found, however, that the quantity 
of material recovered on these machines 
was so small, and the grade of the prod- 
uct so poor, that it was not economical 
to operate them. 

The tailings basin is a tract of low 
swamp land, approximately 3,500 ft. 
long and 1,000 ft. wide, lying between the 
washing plant on the west side and Little 
Penacie Lake on the east side. This area 
is not a naturally inclosed basin, there- 
fore it has been necessary to cast a dike 
along the north, east, south and part of 
the west sides in order to prevent the 
tailings from flowing into the lake. The 
water within the basin is controlled by 
overflow pipes, which discharge into the 
lake. The intake ends of these pipes are 
adjustable as to height, so that the depth 
of water may be regulated, and the tail- 


Hill-Trumbull 
Washing Plant Show- 
ing train of wash ore 
delivered at receiving bin. 


THE MINING CONGRESS JOURNAL 


ings allowed to settle down before the 
water flows off. The dike is constructed 
from the tailings after the water has 
drained out. This work is accomplished 
by means of a gasoline-driven dragline, 
which digs up the material from the floor 
of the basin and casts it up to form a 
bank. A view on page 753 shows the 
pressure tank at the washing plant in 
the foreground, the tailings basin in the 
center, Little Penacie Lake at the right 
center, the gasoline dragline on the dike 
at the extreme right, and the Hill-Annex 
washing plant of the Jones & Laughlin 
Company in the distance. 

The water supply for the washing op- 
erations is provided by a pumping plant, 
which is located near the south end of 
the tailings basin. The equipment con- 
sists of one 2,000-gal., electrically-driven 
Worthington pole pump and one 2,000- 
gal. electrically-driven centrifugal pump 
as an auxiliary. The water is pumped out 
of Little Penacie Lake and is delivered. to 
the washing plant through a 20-in. 
spiral-riveted pipe line. 

From time to time, as experience dic- 
tated, labor-saving devices have been in- 
troduced. The interior of the receiving 
bin was redesigned to eliminate square 
corners. The crude ore had a tendency 
to hang up and required poking to make 
it run. By rounding the corners this 
difficulty was overcome and the labor of 
two men was dispensed with. Large 
quantities of rock are removed from the 
ore as it passes over the 5-ft. pan con- 
veyor and this work originally required 
two extra men. An air-operated ram was 
installed, at the side of the conveyor, 
which pushes and pulls the rock chunks 
off into pockets, with a subsequent sav- 
ing in labor. 


Average percentage of tonnage recovery ........... 
Average percentage of iron unit recovery.......... 
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During the first several years operation 
of the washing plant the railroad cars, 
which transport the concentrates, were 
moved under the chutes by means of 
pinch bars, and controlled by means of 
hand-brakes. At the present time the 
cars are moved by an electric vertical 
drum winch, and controlled by com- 
pressed air, conveyed to the brake cylin- 
ders through a rubber hose. The brakes 
are operated by a straight air valve lo- 
cated on the loading platform at the 
concentrate bin. These installations 
again saved the labor of two men. 

The results obtained at the Hill-Trum- 
bull washing plant are best shown by 
the tables below, which covers a period 
of nine years’ operation. 

While there are constant changes tak- 
ing place in the methods and machines 
used in concentrating the low-grade ore 
of the Western Mesaba district, none of 
these have been introduced into the Hill- 
Trumbull washing plant. Tests have 
been made to determine the advisability 
of making changes, but the ore in the 
Hill-Trumbull mine is of such character 
that the method and machines in present 
use have been proven to give as satisfac- 
tory results as any of the new devices. 


Average Analysis of the Products from the Var‘ous 
Machines in Producing 2,988,095 Tons of 


Concentrates 
Average analys’s 
Machine Iron Phos. Silica 
59.82 -058 7.36 
55.01 -050 15.35 


* The tables were operated only during the pro- 
duction of 1,024,104 tons of concentrates. 

The flow sheet showing the cycle of operations in 
the mill is shown on page —. 


Average analysis 
Total tons Iron Phos.  Silicia 


4,636,237 43.70 -046 31.30 
2,988,095 


59.78 -059 7.46 


88.17 


: ~ 


Marquette Range 


By G. R. JACKSON * 


TILDEN OPEN PIT 


on the 


New silicious iron ore pit opened in 1929, with production of over 
four hundred thousand tons for shipping season—Stripping done by 


hydraulic power—Flow sheet of crushing plant 


HE TILDEN is a new ssilicious 

iron ore pit which began on an 

operating basis during the pres- 

ent year. It is owned in fee by the 

company, being on lands which orig- 

inally belonged to the Iron Cliffs Gom- 

pany but which were transferred to The 

Cleveland-Cliffs Iron Company when the 
latter was organized. 


The mine is three miles south of 
Ishpeming and is reached by automobile 
from the beautiful Cliffs Drive. It ad- 
joins the Foster mine formerly worked 
by the company, but which was aban- 
doned about 30 years ago. 

The existence of this ore body has 
been known for a great many years. It 
is exposed on the south side of a hill 
which rises to a height of 180 ft. above 
the swamp level. The ore has an ideal 
physical structure, and is a hard silicious 
hematite, being very low in all impuri- 
ties and moisture. It was tested in 1927 
by diamond drilling for analysis which 


* General Superintendent, 
fron Company. 


The Cleveland-Cliffs 


proved it to be a most desirable product. 

The ore occurs in the upper Negaunee 
Formation of the Middle Huronian 
Period. It is bounded on two sides by 
intrusive diorite of a later age. The iron 
formation has a northerly dip of from 
50° to 80° and the Siamo slate footwall 
is a considerable distance to the south. 


Much of the ore formation is overlain 
by sand and boulders, varying in depth 
from 2 to 6 ft. 


The analysis of the deposit as shown 
by diamond drilling runs as follows: 


Analysis 


dried at 
212° 

043 
12 
67 
Mangnesia ......... 31 


Lost by ignition 


This year’s product to the middle of 
July, checks the foregoing very closely 
but averaging slightly higher in silica. 
The moisture content to date has aver- 
aged 3 percent. 

Preparations to open the pit were be- 
gun in 1928. The Lake Superior & 
Ishpeming Railroad, during the summer, 
built a spur from the North Western 
track to the mine site. The elevation of 
the track opposite the exposed face of 
ore being 1,440 ft. above mean sea level 
or 20 ft. above the swamp level. 


The property will be worked in two 
benches, the upper of which is now be- 
ing opened at an elevation of 1,490 ft. 
or 50 ft. above the main railroad spur. 
The crest of the hill which rises abruptly 
to the north is 80 ft. above this bench 
and then gradually ascends 20 to 30 ft. 
higher. A standard gauge railroad track 
provides connection from the present op- 
erating bench on level tracks to the 
crusher 600 ft. east. Practically all of 
the power used, with the exception of 
that of the locomotives, is electric. It 
is bought from the Cliffs Power & Light 
Company. 


The stripping of the shallow over- 
burden was started in May, 1928, by 
hydraulic power. 


The topography of the 
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ore body lent itself admirably to its dis- 
posal by this method; so a dam was built 
south of the hillside to impound suffi- 
cient water during the spring thaw, a 
pump was installed, and 2,400 ft. of 
6-in. pipe laid to and along the top of 
the hill. A 1,500-gallon centrifugal 
Allis-Chalmers pump, driven by a Gen- 
eral Electric 275-hp. 1,200 r. p. m. motor, 


delivers 100 lbs. pressure at the nozzle 
to each of two monitors on swivel sup- 
ports and in this way from 4,000 to 5,000 
cu. yds. of stripping have been washed 
off the pit area each month during the 
summer. The water returns to the dam 
below the hill and is used over and over 
again. 

The ore is hard and tough, and as the 
face will eventually be 100 ft. or higher, 
churn drills were selected as the safest 
and best means of accomplishing the 
drilling for blasting purposes. Five No. 
14 Sanderson Cyclone Drills are used to 
put down 6-in. holes which are usually 
spaced 15 ft. apart and about 25 to 35 
ft. back of the toe of the face at grade. 
The holes are put far enough below’ the 
pit floor to prevent the leaving of any 


Crushing Plant of the Tilden Mine 


of the Tilder 
Pit, Ishpe mind. 


Silicious Ore 
Wich. 


View 


solid ground either between the holes 
or at the toe of the vertical face, at the 
floor elevation. Blasting is with 
17-lb. cartridges of dynamite. 
The amount of charge for each hole of 
80, 60 and 40 percent dynamite necessary 
to break the burden is carefully calcu- 
lated, from measurements taken in the 
field, before each blast. Unless the holes 
contain water, which makes the use of 
tamping unnecessary, about 10 ft. of 
damp sand is used in each hole. 


done 
gelatin 


Com- 
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plete records of each blast are kept and 
from them it has been found that one 
pound of powder shatters from 35 to 
45 cu. ft. of ore in place, and for every 
foot of hole blasted, there results from 
25 to 35 tons of ore. 

The powder in each hole is connected 
and detonated by Cordeau-Bickford fuse, 
and the largest blast at the pit thus far 
consisted of 85 holes which broke nearly 
100,000 tons of ore. Most of the ore 
breaks into chunks which can be readily 


fed into the crusher. What block holing 


: is necessary is done by means of small 
- jack-hammer drills using %-in. hexagon 
hollow steel. 
The broken ore is loaded into cars by 
two revolving 80-B Bucyrus electric 
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shovels, equipped with 2%-yd. dippers, 
the current being delivered at 2,300 
volts. It is transported to the crusher 
in trains of three cars by steam locomo- 
tives. The cars are all steel, standard 
gauge, of the Phoenix Duplex type, and 
have a capacity of 10 cu. yds. for each 
body, there being two of these or 2) 
yds. on each steel railroad flat car. 
The cars from the pit dump directly 
into the hopper of a 42-in. Traylor Bull- 
Dog Gyratory Crusher set at 
opening. This is electrically driven by 
a General Electric 275 hp. motor. The 
dumping of each car body is effected by 
an arm raised by an electric hoist which 
engages the body, lifts and dumps it, 
the car body then is lowered to the 
chassis and the dump arm returns to its 
place out of the way to await the next 
car. The product from the 42-in. crusher 
passes over a rotary disc grizzly 34 in. 
in diameter set at 1% in. openings and 
the oversize goes to two 10-in. Superior 
Fine Reduction Crushers set to 2 in. 
Each of these is electrically driven by 
100-hp. Allis-Chalmers motors. The 
undersize from the grizzly and the prod- 
uct of the two 10-in. crushers, are 
brought together on a 36-in. conveyor 
belt and carried up on an incline of 22 
to the railroad pocket. 


5%%-in. 


The conveyor 


belt is driven by a 75-hp. Allis-Chalmers 
motor and has a speed of 400 ft. per 
minute which gives the plant a capacity 
of 400 tons per hour. The distance be- 
tween the top and bottom conveyor pul- 
leys is 116 ft. The railroad pocket is of 
timber construction and is 15 x 18 x 14 in 
size, holding about 190 tons of which 
160 tons are effective. It is bottom dis- 
charging, through hand operated gates, 
direct into railroad cars. 


FLOW SHEET OF THE CRUSHING PLANT 


Automatic Car Dumper 
42-inch Gyratory 


Rotary Disc Grizzly 


Undersize Oversize 


10-inch Gyratory 10-inch Gyratory 


Conveyor 
Pocket 


Railroad Cars 


Under one roof has been constructed 
a blacksmith shop, carpenter shop, ware- 
house, compressor plant, sub-station, 
change house for men and the office. 


The change house at one end of the 
building provides accommodation for 75 
men. Adjoining this are the carpenter 
and blacksmith shops, the latter contain- 
ing two forges and an Armstrong bit 
dressing machine for the churn drill bits 
and an Ingersoll-Rand sharpener for 
small drill steel. Next to the change 
house, the compressor and sub-station 
are housed, and at the other end of the 
building is the office and warehouse. The 
compressor, a Laidlaw-Dunn-Gordon, has 
a capacity of 800 cu. ft. per minute and 
is electrically driven. 


A short distance to the southeast of 
the. crushed ore pocket, a switch back 
on a 3 percent grade connects with the 
tracks on the upper bench elevation. 

Work at the mine was started May 1, 
1928, and one year later the production 
was at the rate of 400,000 tons for the 
shipping season. 


The pit being near Ishpeming, no 
housing facilities were necessary for the 
men, they being transported to and from 


work by motor trucks. 


— 


TRANSPORTING 
ORE from Mine 
to Docks 


H. R. HARRIS * 


By 


From a railroad known as “The Plank Road” in 1854, consist- 

ing of 4-wheel cars of 3 ton capacity, pulled by mules, the Lake 

Superior & Ishpeming road is now classified as a Class | rail- 
road, with 32 locomotives and 1,883 freight cars. 


The Cleveland-Cliffs Iron Com- 

pany to become interested in con- 
structing and operating a railroad for 
transporting iron ore from the mines 
of the Marquette Range to Lake Su- 
perior, for the Cleveland Iron Mining 
Company, organized in 1850 and which 
was the first incorporation of The 
Cleveland-Cliffs Iron Company, joined 
with the Jackson Iron Company in 1854 
in building and operating a railroad 
from Ishpeming to Marquette, a dis- 
tance of 15 miles, known as “The Plank 
Road”; this, in reality, consisted of cross 
sleepers on which were laid longitudinal 
stringers covered with strap rails; over 
this road 4-wheel cars of 3 tons capacity 
were pulled by mules, making one round 
trip totalling 30 miles a day. This road 
was operated for two years, until 1857, 
when the Iron Mountain Railroad was 


L WAS not a new idea that caused 


* Vice-President and General Manager, Lake 


Superior & Ishpeming Railroad Co. 


built parallel to it for steam transporta- 
tion and mule haulage was abandoned. 

The Lake Superior & Ispheming Rail- 
road Company as it now exists, is classi- 
fied by the Interstate Commerce Com- 
mission as a Class 1 railroad, although 
it has but 164 miles of main line and 
branches; it is a merger of three rail- 
roads, the Lake Superior & Ishpeming 
Railway, Munising Railway and Mar- 
quette & Southeastern Railway, which 
were separate corporations, each with 
separate ownership and constructed for 
different purposes but connected and 
operated jointly and were controlled by 
The Cleveland-Cliffs Iron Company. 

It is interesting chiefly because of the 
nature and volume of the freight traffic, 
particularly iron ore, from the mines of 
the Marquette Range for shipment by 
vessel from Marquette to lower lake 
ports, and the development of a timber 
territory and industries to use that 
timber. 


The Lake Superior & Ishpeming Rail- 
way was projected by The Cleveland- 
Cliffs Iron Company and the Pittsburgh 
& Lake Angeline Iron Company from 
Presque Isle harbor in North Marquette 
to Ishpeming, a distance of 20 miles. 
The first shipment of ore was made in 
the fall of 1896, with total shipments 
that year of 290,000 tons; in 1897 
the first full year’s operations, 1,036,000 
tons were shipped. Equipment at the 
start consisted of 14 locomotives, 4 of 
them for road use, 400 wooden ore cars, 
center dump of 60,000 Ibs. capacity and 
24 miscellaneous cars. The road loco- 
motives were of the compound consoli- 
dation type having a tractive effort of 
about 26,000 Ibs. and the cars and loco- 
motives were modern and of about the 
maximum capacity for that day; a train 
consisted of thirty 30-ton cars or a total 
revenue load of 900 tons. 

The ore dock was of wood of the latest 
type of construction for that period, 54 
ft. high, 1,200 ft. long, with 200 pockets 
each holding 160 tons or a total storage 
of 32,000 tons. 

The main line was 20 miles long with 
9 miles of sidings, 7 miles of leased 
road, making a total of 36 miles. 

The demand for iron ore commenced 
to increase in 1897 and the development 
of mining and transportation of iron ore 
for several years was rapid, requiring 
extensions of tracks to new mines and 
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ai, increased number and size of loco- 
motives and cars. 

In 1898 40 steel ore cars of 50 tons 
capacity, followed by 50 similar cars in 
1899 were purchased from the Schoen 
Pressed Steel Car Company, the prede- 
cessors of the Pressed Steel Car Com- 
pany; these were the first steel cars used 
in ore dock service and by the way, are 
still in use although they are now classed 
as 40 tons instead of 50 tons capacity; 
thereafter none but steel ore cars were 
purchased. 


In 1911 the wooden ore dock built in 
1896 had become obsolete, and as further 


repairs were unwise it was arranged to 
build a new dock which was completed in 
1912. This was built of steel and con- 
crete, 1,200 ft. long and 54 ft. wide, the 
deck being 75 ft. above the water. It 
contains 200 pockets, 12 ft. centers, with 
a capacity of 250 tons each or a total 
storage capacity of 50,000 tons, with two 
door openings of 3 ft. 8 in. each or a 
total clear opening of 7 ft. 4 in. The 
hinge hole of the spouts is 43 ft. above 
the water; the framework of the spouts 
is 35 ft. long, but an extension of the 
spout lining 3 ft. in length makes 38 ft. 
of spout available, and the spout can be 


The old wooden ore dock, built in 1895 


At top—Marquette Harbor in 1863, 
showing type of vessels carrying 
300 to 400 tons. 


Below—Steamer J. H. Sheadle 

loading ore at Lake Superior & Ish- 

peming Railroad concrete ore dock. 
This dock was built in 1912. 


further lengthened by extension of the 
lining if necessary for wider vessels. The 
foundation consists of a sufficient num- 
ber of wooden piles to sustain the weight 
of the structure, and these piles are en- 
closed by 12-in. timber sheet plank wall, 
which is cut off 6 in. below the low 
water level, and filled with sand, with 
the intention of making the foundations 
everlasting. The dock proper is a con- 
crete structure reinforced with a self- 
supporting steel framework which adds 
to its rigidity. The fronts of the pockets 
are semi-circular in form, of rolled steel 
plate. The chutes, 8 ft. 4 in. wide at the 
dock front, narrowing to 4 ft. 9 in. at 
the outer end, are operated by means of 
10-hp. electric motors, each motor oper- 
ating 6 chutes by means of a line shaft. 

The approach to the dock is about one 
mile long on a 1% percent grade and 
consists of an earth embankment contain- 
ing 600,000 cu. yds. of earth connecting 
with about 600 ft. of 4-track steel trestle, 
which connects the embankment with the 
dock. 


In adopting a design for a structure 
such as a concrete ore dock, having a 
long life, it was necessary to give care- 
ful consideration to future size of lake 
ships and to labor-saving devices so that 
the fullest savings in dock costs and 
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dispatch in loading vessels could be se- 
cured; the length and depth of vessels 
presents no difficulties in loading—that 
problem is in the width. 

When the concrete dock was built the 
maximum width of vessels was 60 ft; it 
has now reached 70 ft. in a few built in 
the last two years but the height of the 
spout hinge hole above the water, the 
length and width of spouts and the width 
of dock door openings adopted, all join 
in giving the economy and efficiency de- 
sired; there is no fear of any difficulty 
in loading vessels of 70 ft. or even 75 
ft. in width if with free running ore. 


The annual shipping capacity of the 
dock has been considered as 3,000,000 
tons but this year will probably reach 
3,300,000 tons. Navigation, depending 
upon the ice conditions in the Great 
Lakes and rivers, is ordinarily open from 
May 1 to December 1, but mild condi- 
tions, such as in 1929, permit it to open 
about the middle of April and the clos- 
ing in any year may be extended as late 
as December 10 if necessary to complete 
the shipments. 

The actual loading time of vessels in 
tons per hour in 1928 was 1,876 tons 
compared with 675 tons in. 1899, the first 
year in which permanent records were 
kept. 

The average dispatch of vessels per 
1,000 tons between arriving and complet- 
ing loading over the entire season and 
including delays of all kinds was 54 min- 
utes in 1928 compared with 296 minutes 
in 1899. 


The average tons for each vessel 


loaded was 9,273 in 1928 compared with 
2,431 in 1899. 


The total tons shipped over the dock 
from 1896 and including what is ex- 
pected in 1929 is 59,593,311, and in addi- 
tion 3,980,000 tons of all rail ore have 
been handled. 


Only a small part of the ore from the 
Marquette Range is mined from open 
pits; it is mostly from shaft mines which 
operate the full year and during closed 
navigation is put into stockpiles and then 
loaded by steam shovels during naviga- 
tion; then the output of the mine is 
loaded direct into cars for transporting 
to the dock. 


The mines attempt to complete ship- 
ments before freezing weather but are 
seldom successful; soft ore contains 
moisture of about 10 percent; the tem- 
perature frequently reaches 10 degrees 
above zero, as early as November 10, 
and when frozen the ore must then be 
thawed both in cars and dock, either by 
steam or hot water through the ore or 
in a house built for that purpose storing 
26 cars, heated by steam pipes to a tem- 
perature of about 120 degrees, which 
usually thaws the ore in eight hours; 
the frozen ore, therefore, causes much 
expense as well as delay to the vessels. 


Concrete dock front, from an ore boat. 
showing chutes. 


The ore cars which are standard for 
ore dock practice are 22 ft. in length, 24 
ft. centers. This corresponds with dock 
pockets 12 ft. in width which in turn 
correspond with hatches in the vessels 
spaced 12 ft. between centers; the ca- 
pacity is rated at 50 tons but the Amer- 
ican Railway Association rules and the 
weight of the empty cars permit a load 
of 134,000 pounds; a cubic foot of iron 
ore varies in weight, a car containing 
from 100,000 to 134,000 pounds, the aver- 
age being about 108,000 pounds; for the 
proper mixing of ore, which is now so 
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necessary, the present capacity car is 
more desirable rather than the 75-ton 
capacity car. 

The size of trains is fixed by west- 
bound grades from dock to the mines, 
which is 1.63 percent, the longest grade 
being 8 miles. The westbound train con- 
sists of sixty 50-ton empty cars, hauled 
by locomotives with a total weight of 
270,000 pounds, on drivers 240,000 
pounds, and a tractive effort of the loco- 
motive itself of 56,000 pounds, plus ten- 
der booster 11,200 pounds or a total trac- 
tive effort of 67,200 pounds, an increase 


Map of the Lake Superior & Ish- 
peming Railroad and connections 
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Left—Ore train crossing Dead River 
bridge. Tender booster, with cylinder 
cocks open, is in operation. 


Concrete dock approach. Take Su- 
perior & Ishpeming Railroad. 


Pushing ore up the dock approach. 


Shops, round house and office. -A corner of the car shop. 
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Types of locomotives used on the Lake Superior & Ishpeming 
Railroad. Upper photograph shows a heavy Consolidation loco- 
motive with tender booster. Below it is shown a Consolidation 


over the first locomotives of 


tion with the Chicago and 
41,200 pounds or 161 per- 


cent, the revenue load east- 
bound to the dock increas- 
ing from 900 tons a train to 
3,000 long tons, an increase 
of 2,100 tons or 233 per- 
cent; heavier locomotives 
could be used but for 
prompt movement of empty 
and loaded cars the present 
power seems best for our 
service. 


In 1901 The Cleveland- 
Cliffs Iron Company pur- 
chased the Munising Rail- 
way with the townsite of 
Munising and a large area 
of timber land; this rail- 
road had been projected by 
two large land companies in 
1895, from Munising, a new 
town to be built by these 
companies on Munising Bay 
on the southern shore of 
Lake Superior, to a connec- 


Dead River bridge on L. 
S.d 1. R. R. The track 
is 135 feet above the wa- 
ter. This bridge, origin 
ally supported on two 
columns, was too light to 
safely carry the heary 
Consolidation type loce 
motives built in 1916. 
Hence the arch was ad led 
increasing the loading 
from Coopers E-40 to 
E-60. 


locomotive of 1910 rebuilt by L. S. & I. R. 


cylinders and back end 


R. 


with 


North Western Railway at 
Little Lake, a distance of 
37 miles, through solid vir- 
gin pine, hemlock and hard- 
wood forest. 


In 1902 the Marquette & 
Southeastern Railway was 
built by The Cleveland- 
Cliffs Iron Company from 
a connection with the Lake 
Superior & Ishpeming Rail- 
way in North Marquette to 
a connection with the Mu- 
nising Railway at Lawson, 
a distance of 27 miles. 

The mileage of these two 
railroads in 1902 was 70 
miles and was the begin- 
ning of the development of 
the timber territory con- 
tiguous thereto. 


These railroads through 
a heavy timbered territory 
furnished a supply of forest 
products for industries and 
there was built at Mar- 
quette a charcoal iron fur- 
nace with 110 tons daily 
capacity, with a modern 
chemical plant using about 
220 cords of wood daily; 
sawmills, veneer and wood 
working industries and the 
plant of the Munising 
Faper Company now hav- 
ing (Cont’d on page 770) 
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HE greatest pageant of inland 
commerce in the world passes 
down the national waterway of the 
five Great Lakes each year. In the annual 
navigation period, an average of eight 
months, more than one and one-half 
times the combined yearly tonnage of 
the Panama‘and the Suez Canal passes 
through the locks at the Soo. This tre- 
mendous marine traffic, carrying the basic 
industrial staples of iron ore, coal, grain 
and stone at rates about one-tenth the 
average railroad freight charge, is a 
true tribute to American inventive genius 
and business management. 
The modern lake freighter of 12,000 
to 13,000 tons capacity, carries more 
cargo per cubic foot displacement than 


* Manager, Marine Department, The Cleveland- 
Cliffs Iron Company. 
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any other type of vessel ever designed; 
and loading and unloading machines are 
almost human in their ease of manipula- 
tion and in their effectiveness. The dis- 
patch and navigation of this large fleet 
through tortuous crowded waterways is 
an exact science, at which the ocean 
sailor, used as he is to the far flung 
reaches of the sea, can only marvel. 

This inland marine fleet annually 
moves without strain, to an industrial 
world, more than 120,000,000 tons of bulk 
commodities; in fact in 1928 the tonnage 
was approximately 127,000,000 tons. It 
indeed has served mightily in the rapid 
development of the mineral and agricul- 
tural resources of the Northwest. A 
short period, well within the memory of 
many men now living, has seen this 
region develop from trackless forest into 


TRANSPORT IN¢ 


The George Nherman, from 
an old painting. 


The William G. Mather, flagship 
of the present fleet. 


a thriving mineral and agricultural 
region. The prosperous lower lake cities, 
which are the natural recipients of this 
bounty, owe no small part of their in- 
dustrial growth to this efficient transpor- 
tation system, which annually furnishes 
them with an ever increasing amount of 
their basic bulk materials. 

The Cleveland-Cliffs Iron Company has 
always been prominently identified with 
the development of modern lake trans- 
portation. The original incorporators of 
the company made the first shipment of 
iron ore through the Sault Ste. Marie 
Canal in 1855 in the Brigantine Columbia, 
thus opening up the possibilities of iron 
ore transportation from the mines to 
blast furnaces. Lake freight at that time 
was $3 per ton. 

Up to that time, literally, a man, a 
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IRON ORE 


By A. E. R. SCHNEIDER * 


Transportation of iron ore, coal, grain and stone 

form basis for greatest inland commerce in world, 

more than one and one-half times the combined 

yearly tonnage of Panama and Suez Canals pass- 

ing through Soo locks during season—tThe story 
of transporting iron ore graphically told. 


horse and a cart had sufficed for the in- 
terstate transportation of iron ore. 

Prior to 1867 the company’s ore was 
carried by so-called “tramp” vessels, 
chartered from time to time as deliveries 
to lower lakes were desired. In 1867 the 
company first became interested in vessel 
property, acquiring one-half interest in 
the bark George Sherman, having a ca- 
pacity of 550 tons. The tonnage shipped 
by the company in this year was 75,864 
tons, and the rate of freight $2.98 per 
ton. 


Shipments increased gradually, and we 
find the principals of the company con- 
vinced of the wide possibilities existing 
in iron ore transportation, and they, in 
conjunction with others, became inter- 
ested in a fleet of four wooden steamers, 
named the Geneva, Vienna, Sparta and 
Havana—each with a capacity of 1,000 
tons, and four wooden schooners called 
the Genoa, Verona, Helena and Sumatra 
—with a capacity of 1,100 tons each. 
This was in 1872 and shipments in this 
year aggregated 151,724 tons. 

Practically all the bulk freight at this 
time was carried in wooden vessels, aver- 
aging about 1,500 tons capacity with sails 
for added motive power, laboring ‘under 
the added handicap of manual loading 
and unloading. Navigation in shallow, 
poorly dredged channels was extremely 
difficult. Indeed those of us who are used 
to 12,000 ton freighters loaded and dis- 
patched on schedule closely comparing 
with the exact system of the railroads, 
can hardly realize the difficulties under- 
gone by these hardy trail breakers. 

Schooners were towed by tugs, singly 
or in fleets up to four and five or more, 
through the rivers between Lakes Su- 
perior and Huron, or Lakes Huron and 
Erie. The rest of the trip was made to 
ports under steam and sail. 

At the docks, scores of men went into 


the cargo holds and 
shovelled every pound 
of ore or coal by hand, 
and other legions 
pushed their straining 
wheel barrows up the 
inclines to the docks. 
Four days of _back- 
breaking toil re- 
quired to empty a vessel of average 


size. Today six hours does the trick 
with a cargo ten times as_ great. 
Where once the waterfront swarmed 


with men amid a forest of tall masts, 
now but a scant handful of overalled 
mechanics may be seen handling the 
whole cargo of a freighter, with a few 
lever turns and without any manual labor 
except in the clean-up of the ship. 

As the company’s shipments of iron 
ore in 1887 had reached a total of 270,441 
tons and the practicability of steel ships 
was proven, the company a year later 
contracted for its first steel steamers, the 
Pontiac and the Frontenac, each having 
carrying capacity of about 2,500 to 2,800 
tons. These boats were the Leviathans 
of the lakes at that time. 

As the size of ships increased, there 
was somewhat of a corresponding reduc- 
tion in freight rates, and in 1880 the 
average freight rate from Marquette to 
Lake Erie ports was $1.22. 

Closely paralleling this marine growth, 
was the development of loading and un- 
loading facilities for the rapid handling 
of this highly specialized commerce. 

Alexander Brown introduced a single 
cable wired rig which served the purpose 
of hoisting a hand filled bucket from the 
held and conveying it to storage. Mason 
next invented the self filling bucket, or 
clam shell, which soon became an integral 
part of the unloading equipment, and in 
1899 George Hulett designed a type of 


unloading machinery original in its con- 
ception and truly economical in opera- 


tion. These improvements eliminated 
the hand filled tub and the wheelbarrow 
and made loading and unloading a matter 
of hours rather than days. 

To these developments must be added 
the gradually increasing channel depth 
which was forced by the increased size 
of ships and the amount of ore carried. 
Thus, in the early days of iron ore move- 
ment loading depths were restricted to 12 
ft. by reason of the shallow channels in 
the St. Marys River and in the water way 
connecting Lakes Huron and Erie. Depth 
in the first Soo passage, the old State 
Canal, was about 13 ft. and in the locks 
11% ft. The Weitzel lock (1870-1889) 
gave 17 ft. followed successively by locks 
of gradually increasing depth, width and 
length. Today the present Soo locks are 
about 1,350 ft. long, 80 ft. wide, and 
have about 24% ft. of water on the sills. 
The true epic of this picture can best be 
realized by the fact that with each addi- 
tional deepening of the water, keels of 
boats were laid down which would re- 
quire an even greater depth. 

In 1892, to take care of the possible 
increase of iron ore shipments, the com- 
pany contracted for the steamers 
Pioneer — 1,600 tons—and Cadillac to 
carry 2,300 tons. These boats were de- 
signed especially for the quick loading 
and unloading of grain and to engage in 
the Welland Canal trade, in case it was 
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The brigantine Colum- 

bia, which carried first 

ore cargo through 

Sault Ste. Marie 
Canal. 


1,791,124 tons in 
1899. Freight rates, 
with the coming of 
the larger boats, 
were reduced in that 
year to an average 
of 84 cents. 

In 1904 the boats 
of the 3,000-ton class 
and under were be- 
coming obsolete in 
the ore trade and the 
modern side-tanked, 
arch-constructed 
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with capacity of 9,000 tons, was also 
brought out, and the following year the 
company contracted for three 10,000-ton 
boats called the Ishpeming, Michigan, 
and J. H. Sheadle. 


During the war the company found it 
advantageous to dispose of its smaller 
boats. It increased its fleet by direct 
purchase, and later began with the con- 
struction of still larger boats; the Pontiac 
in 1917 and the Frontenac in 1923, with 
a capacity of 12,000 tons each. In 1925 
the second steamer William G. Mather, 
the flag ship, was built, with a carry- 
ing capacity of 13,000 tons. 

This last-named boat embodies all the 
innovations and improvements that have 
been developed in bulk freighters. In the 
building of the three last-mentioned ships 
considerable thought was given to the 
care and comfort of the crews, and the 
quarters were arranged so there would 
not be more than two men in a room. 

A steady growth has been maintained 
in the company’s ore shipments, and in 
1928 the total had reached three and one- 
half million tons. 


Navigation on the Great Lakes is open 


from about the 15th of April to Novem- 


ber 30, and sufficient ore must be brought 
down to carry the furnaces through until 
the following season, and necessarily 
large stockpiles of ore are carried at 
furnace yards or lake front docks. De- 
liveries are scheduled in approximately 
equal monthly quantities, but this does 
not always obtain. Mine operations and 


The old steamer Pon- 
tiac and the present 
steamer Pontiac. 


necessary to engage 
in other trades for 
lack of ore tonnage. 
However, shipments 
of ore constantly in- 
creased to 859,984 
tons in 1892, and 
there was no occa- 
sion to use the boats 
in other than the ore 
trade. The average 
freight rate on iron 
ore at this time was 
$1.06. 

The continued growth of ore shipments 
brought a demand for larger ships, and 
in 1898 the company was instrumental in 
the building of two boats named the 
Presque Isle and Angeline, with a ca- 
pacity of 6,200 and 6,400 tons, respec- 
tively. Some other ships were also ac- 
quired at this time to take care of the 
increase of ore shipments, which totaled 


boat was built with a capacity of 10,000 


tons. This was a forerunner of more 
ships being built of this class, and the 
company in that year brought out the 
steamer William G. Mather, having a 
beam of 60 ft. and at that time only 
one lock at the Soo could accommodate 
a boat of that breadth. 

In that year the steamer Peter White, 


ability of consuming interests to take 
ore forward sometimes makes it neces- 
sary for some to anticipate schedules, 
in order to bring about a regular move- 
ment, which is very necessary on account 
of the short season of navigation. Un- 
less this was done, there would not be 
sufficient railroad and vessel capacity to 
serve all. 
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Steamer Pontiac un- 
loading at C. & P. 
dock, Cleveland. 


Rigs unloading lum 
Cliffs Shaft ore, 0. 
P. dock, Cleveland. 


Vessels now owned and managed by The Cleveland-Cliffs Iron Company, with their tonnages. 
THE CLEVELAND-CLIFFS STEAMSHIP COMPANY 
THE PRESQUE ISLE TRANSPORTATION COMPANY 
THE FONTANA STEAMSHIP COMPANY 
THE SCHNEIDER STEAMSHIP COMPANY 
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TRANSPORTING daily capacity of 75 
ORE FROM MINE ? 
<0 BOCES tons of bond pa 


per; at Big Bay, in 
connection with the 
operations of the Brunswick Lumber 
Company, is a pin mill with an annual 
capacity of one million finished ten pins. 

During the years 1903 to 1905 exten- 
sion was made westerly from Little Lake 
to the Gwinn district iron mining terri- 
tory, about 6 miles; from Marquette to 
Big Bay, a distance of 24 miles; and to 
the timber territory easterly from Muni- 
sing, about 30 miles. 

In 1924 the Lake Superior & Ishpem- 
ing Railway was consolidated with the 
Munising, Marquette & Southeastern 
Railway, which then consisted of 130 
miles of main line and branches and was 
a consolidation of the Munising Railway 
and the Marquette & Southeastern Rail- 
way which had been merged in 1911. 

This consolidation in 1924 diversified 
the traffic by reason of serving the for- 
est product territory and, in addition, ore 
was received from the mines located in 
the Gwinn district, about 45 miles from 
the ore dock at Marquette. 

The total mileage of main line and 
branches is now 162, with sidings of 93 
miles and leased tracks of 19, making an 
aggregate of 274 miles. 

Equipment consists of 32 locomotives, 
13 passenger cars, 1,883 freight cars, of 
which 1,335 are steel ore cars, and 31 
work equipment units. 


(from page 765) 


The shops, located in Marquette and 
buil* in 1919 and 1922, consist of 20 
stall roundhouse and turntable, locomo- 
tive shop with 5 pits and blacksmith 
shop attached, power house, storehouse, 
oil house, coaling plant and water tank, 
car shop with space for 30 cars with 
paint shop, wood-working shop and steel 
shop in connection. 

The grounds surrounding shops and 
dock are landscaped and the lawns, 
shrubs and flowers present an attractive 
appearance unusual in such locations. 

The tonnage, in tons of 2,000 pounds, 
handled during the year 1928 was as 
shown in the tabulation below. 

Railroad conditions and methods are 
constantly changing, but to what extent 
is not often realized by those not con- 
nected with railroad operation; so far 
as our own road is concerned, it has 
been practically rebuilt and equipped in 
the past 30 years from the standards of 
30 years ago. Wood cars of 30 tons 
capacity were worn out and replaced 
with steel cars of 50 tons capacity; road 
locomotives have been scrapped or trans- 
ferred to switching service and replaced 
with others of nearly triple the power; 
the wood ore dock was worn out and be- 
came obsolete and replaced with one of 
steel and concrete; wood bridges replaced 
with those of steel to carry the heavier 
locomotives and cars; old shops aban- 
doned for new of greater capacity and 
efficiency; heavier rail for heavier loads, 


Number cars Tons Percent 

Total products of mines .............. 3,484,157 81.23 

Total manufactures and miscellaneous ..............0---00-eeees 3,998 114,309 2.67 
89,333 4,277,317 

89.333 4,289,039 100.00 


General view of the Maas mine, taken in 1920 
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all requiring a larger capital investment 
but most necessary, for without that it 
would have been impossible to handle 
the increased tonnage or to have over- 
come the greatly increased labor and 
material costs. 

Our railroad is not much more than 
a dot on the railroad map, but its growth 
and volume of tonnage is substantial; it 
stands sixth for iron ore transported in 
the 11 ore docks in the Lake Superior 
district; the facilities are kept modern 
so that the business is handled with 
economy and dispatch and therein is the 
satisfaction in ownership and operation. 


COMMERCE DEPARTMENT RE- 
REPORTS ON MINERAL 
OUTPUT 
The Department of Commerce reports 
that the mineral output of the United 
States in 1928 was slightly less than 
that in the preceding two years, chiefly 
because of smaller coal production. The 
greatest gains in manufacturing were 
by the iron and steel and petroleum re- 
fining industries. The nonferrous 
metals industry also had an increased 

output. 


“Mineral production last year contin- 
ued on a high level, although, because 
of a decrease of 4 percent in coal out- 
put, the general index was 1 percent 
lower than in 1927 and 2 percent below 
the peak of 1926,” says the department. 

Production of various commodities in- 
creased in 1928 by the following per- 
centages over 1927: iron ore and pig 
iron, 4 each; steel ingots, 15; coke, 3; 


copper, 9; zinc, 2; crude petroleum, .1; 


and gasoline, 14. Bituminous output de- 
creased 5 percent and that of anthracite 
4 percent. 
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By W. H. MOULTON * 


INDUSTRIAL 


RELATIONS 
WORK of 


The Cleveland-Cliffs Iron Company 


v 


Close contact is maintained between executive and personnel— 

Welfare work includes a remarkable hospital, rest cottage, visit- 

ing nurse service, and pension system—Housing is given spe- 

cial attention and prizes are awarded for best kept premises— 

Without anything of the paternal entering into the welfare and 

industrial relations work, this company has established an 
enviable relationship with its workers. 


HE well-being of the employes of 
any company is fully as impor- 
tant a factor in its successful op- 
eration as the condition of the mechani- 
cal or other equipment, and should re- 
ceive just as careful consideration. 
Many plans are undertaken by The 
Cleveland-Cliffs Iron Company, in a 
spirit of friendship and good will to- 
wards its employes, as well as because 
of a rational understanding of their eco- 
nomic value. 
During the life of The Cleveland-Cliffs 


* Secretary, Pension Department, The Cleveland- 
Cliffs Iron Company. 


Iron Company the contact between the 
officials and the men has been very close, 
but as the employes have increased in 
number it has not been possible for the 
higher officials to keep in such intimate 
touch with the individual men as was 
true while this group was small. For 
this reason it becomes most important 
that the spirit and ideals of the organi- 
zation be carried to the men by others 
and through methods which reflect the 
good will of these officials and their 
esteem for those men who are giving 
their best and most loyal efforts in its 
service. Whatever has been undertaken 


along the lines of this special effort has 
been with this conception of the relation 
of the company to its people. 

The first thing of importance is th’ 
condition under which the men wor 
both in the matter of health and safety. 
Under the able direction of Mr. William 
Conibear, safety engineer for the com- 
pany, efforts have been made to sur- 
round the men at the mines with health- 
ful conditions, and everything possible 
has been done to promote the safety of 
the employes in the operation of the dif- 
ferent properties. 

Equal in-importance to proper work- 
ing conditions is that of satisfactory 
living conditions. It has always been the 
policy of the company to provide good 
homes for the employes, at a very mod- 
erate rental. Encouragement has been 
given employes to own their homes; and 
in these sections in which the land could 
not be sold, long-term leases have been 
given at a very low rate. In some in- 
stances houses have been erected and 
sold to the employes at cost; the pay- 
ments generally being 10 percent at the 
time of purchase, and the balance to be 
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Gwinn High School 


paid through a period of, usually, 10 
years; the monthly payments being not 
much larger than the rental of a similar 
house not owned by the company. 

The matter of good sanitation has 
always been carefully looked after, both 
at the mines and at home locations. The 
excellent system of ventilation in opera- 
tion at the mines is one illustration of 
the benefit which has resulted from a 
study of conditions. This improvement 
means better health and longer life for 
the men. 

An excellent medical service has been 
maintained to insure the best of care for 
the employes and of their families. Hos- 
pitals have been erected, served by the 
most faithful and competent physicians. 
The consideration given to these things 
is exemplified by the hospital erected at 
Ishpeming in 1918. It is modern in 
every particular and is fully equipped 
with everything required for the best of 
medical and operative work. A bacteri- 
ologist through his laboratory determi- 
nations is of great value to the physi- 
cians and their patients, and a trained 
dietician makes possible the best food 
service. 

All the requirements of the College of 
Physicians and Surgeons are fully com- 
plied with, and because of this the Ish- 
peming Hospital is on the accredited list 
of approved hospitals. Only graduate 
and registered nurses are employed. 
This hospital of 50 beds serves the fam- 
ilies of the company’s men, and such 
rates are made to the employes and 
their families as to make it possible for 
operative work or medical treatment that 
in many cases otherwise would not be 
practicable. The benefit of this to our 
people and to the community can not be 
overestimated. 


Above — Gwinn 
Club House 


Right — Swimming 

pool at Gwinn, 

east branch of 
Escanaba River 


The work of the doctors and the hos- 
pital force is supplemented by that of 
visiting nurses who give so fully of their 
time and services. In the year of 1928, 
our nurses made 9,009 professional vis- 
its to the homes of the sick, caring for 
these patients under the instruction of 
the physicians. It is impossible to cal- 
culate the value of the services thus 
rendered both in bodily improvement 
and a better outlook on life. The better 
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we can make the individual, the better 
the whole structure becomes. 

This form of welfare work has been 
further extended by maintaining a rest 
cottage each summer, to which tired-out 
or convalescing women can be taken for 
a period of rest. Many a woman has 
thus been able to take the first vacation 
period since the establishment of her 
own home, and its good effect has been 
manifest in numerous instances through- 
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out succeeding months. Individual cases 
have frequently been worth all the ex- 
pense involved. 

Close contact is maintained with the 
many families, especially through the 
work of the visiting nurses. In cases of 
long-continued illness the needs of a 
family are brought by them to the atten- 
tion of the officials, and assistance is 
rendered in the same spirit that anyone 
would assist their friends when such 
help was most needed. 

Consideration has been given to those 
men who after long years of faithful 
service have at last found it impossible 
to continue at work by reason of age or 
disability. Pensions have been provided 
for the men reaching the age of 65 and 
who have worked for the company 25 
years or longer. 

The officials of the company were the 
first to publicly advocate an adequate 
workmen’s compensation law for. the 
state of Michigan. One of the company 
officials was on the commission that 
drafted the law which went into effect 


MINING CONGRESS JOURNAL 


Ishpeming Hospital 


in September, 1912, and which has con- 
tinued as a most successful law, with 
only such modifications as changed in- 
dustrial conditions have warranted. 

It has been considered by many that 
it is fully as justifiable to make some 
provisions for a man who, through long 
years of faithful service, has been in- 
capacitated for further work as to pay 
workman’s compensation to a man who 
is unable to work on account of an acci- 
dent occurring possibly through his own 
lack of care and who may have worked 
for the company only for a short time. 

The company has always encouraged 
the ideals of education, and it has ap- 
proved and assisted in the providing of 
excellent school buildings with the best 
of equipment. The school building at 
Gwinn, shown in the illustration, repre- 
sents the thought that has been given to 
provide the youth with favorable en- 
vironment and with good educational fa- 
cilities during those years in which their 
understanding of life and its countless 
problems are developed and established. 
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A well-considered community life has 
a large share in the encouragement of 
ideals and every reasonable effort has 
been made to provide and maintain those 
conditions that will be the most helpful. 
The company has aided in maintaining a 
Y. M. C. A. at Ishpeming, which serves 
as a center for all the general commu- 
nity activities. In other sections, club 
houses have been erected with such fa- 
cilities and arrangements as to serve the 
whole community. The club houses have 
the usual equipment of billiard and pool 
table, bowling alleys, game rooms, gym- 
nasium and recreational halls, shower 
baths, and special rooms for the use of 
the women. One of the club houses in 
addition to the other features has a fine 
swimming pool. 

In those places somewhat remote from 
the larger cities, moving pictures have 
been introduced and have proved to be 
of value. In these clubs the men pay a 
reasonable fee and thus feel that it is 
theirs to be used by them and their fam- 
ilies for their (Continued on page 780) 


Two houses among those honored for the “Best Kept Premises” 
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As a pioneer in safety work in the ore country, this company 

has established a splendid record—Real program adopted and 

carried out—Monthly inspections, central safety committee, 

enforcement of standard safety rules, training in mine rescue 
and fire prevention. 


r NHE Cleveland-Cliffs Iron Com- 
pany was one of the first of the 
iron mining companies of the 

Lake Superior District to organize a 

safety department and to start a definite 

campaign for the elimination of acci- 
dental injuries to workmen. The first 
step was the appointment of a commit- 
tee of officials in the fall of 1910 to con- 
sider the subject, and, following their 
report, a safety inspector was appointed 
in February, 1911. The next step was 

a thorough inspection of all mines, shops 

and power-plants, in collaboration with 

the mine superintendents and the me- 
chanical and electrical departments. 

While all unprotected machinery and 

electrical equipment were being guarded 

era all unsafe places about the mines 
both on surface and underground were 
being fenced off, guarded or eliminated, 

a committee was appointed to draw up 

a standard set of rules for the safe con- 


* Safety Inspector, The Cleveland-Cliffs Iron 
Company. 


774 


duct of mining operations. These rules 
were based on the report on uniform 
mining laws by a committee composed 
of Walter Renton Ingalls, J. Parke 
Channing, J. R. Finlay and John Hays 
Hammond, for the American Institute 
of Mining Engineers, the American 
Mining Congress and the Mining and 
Metallurgical Society of America. 

Two sets of books of rules were pub- 
lished, one book being complete for the 
use of foremen, superintendents and 
other operating officials, and the other 
covering only the general rules and reg- 
ulations for workmen. The latter was 
published in English, Finnish and Ital- 
ian, and a copy of it was given to every 
workman and a receipt taken for the 
same, and this practice is still contin- 
ued. Special rules have been given to 
hoisting engineers and locomotive oper- 
ators. Eleven editions of rule books have 
been published since 1911, embodying the 
alterations and amendments that have 


SAFETY WORK 


at 


The Cleveland-Cliffs 


Iron Company 


By. WILLIAM CONIBEAR * 


been adopted since the first edition was 
issued. 


INSPECTION 


The department is in charge of a 
safety inspector who makes monthly in- 
spections of all mines either alone or 
with a committee. A blank report is 
provided comprising 165 questions, 
which outline the investigation that must 
be made in order that he may discharge 
his duties, but he is at liberty and is 
expected to report all dangerous condi- 
tions that come under his observation 
and which may not be brought out by 
the questionnaire. His reports are sub- 
mitted to the manager and to the pres- 
ident. 


Other inspections are made period- 
ically by various committees of three 
members each who are selected from the 
mines and plants of the company. The 
safety inspector accompanies each com- 
mittee on its tour of inspection, in the 
capacity of secretary but has no voice 
in the recommendations which a commit- 
tee may make. 


These inspections are as follows: 


All mines by a committee consisting 
of one superintendent and two mining 
captains. 


All mines by a committee consist- 
ing of three shift-bosses. 


Each mine by a committee of three 
workmen from that mine. 
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Surface equipment at all mines by 
a committee consisting of a mechanic, 
an electrician and a surface foreman. 


In the operation of deep mines there 
are certain hazards that must be given 
careful scrutiny, and it is the policy of 
the company to assign the responsibility 
of supervising the equipment and work- 
ing conditions where these hazards exist 
to competent men. These men are re- 
quired to make written reports of their 
inspections to the mine superintendents, 
who forward them to the central office 
of the company, where they are reviewed 
and recorded by the safety department. 
These reports are as follows: 


Daily inspection of hoisting cables 
and cages by the mine mechanic. 

Daily report of cage operation by 
the cage rider. 

Weakly inspection of cage and skip 
roads by the mine timber foreman. 

Weekly inspection of all ladder- 
ways, including the second outlet, by 
the mine timber foreman. 

Monthly inspection of hoist and 
overwinding and slack-rop¢ warning 
devices by an engineer of the mechan- 
ical department. Daily inspections 
are made by the stationary engineers. 

Monthly test of cage safety catches. 
This is usually made by the mine 
blacksmith and must be in the pres- 
ence of the mine captain or superin- 
tendent. 

Quarterly inspection of fire-fighting 
equipment by the mine mechanic or 
surface foreman. 

Semi-annually inspection of elec- 
trical equipment by a member of the 
electrical department and the mine 
electrician. 


During 1928 the following reports 
from these sources were received by the 
safety department: 


Safety flag raising event at*one 
of Cleveland-Cliffs Mines. 
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Skip and cage roads .......... 405 
386 
Cage safety catches ........... 115 
Fire fighting equipment ........ 27 
Electrical equipment ........... 6 


CENTRAL SAFETY COMMITTEE 


A very important part of the safety 
organization is the Central Safety Com- 
mittee, which consists of the manager, 
the general supé¢rintendent, the super- 
intendents of the various mining dis- 
tricts, the chief mining engineer, the 
chief mechanical engineer, the secretary 
of the pension and welfare department 
and the safety inspector. This commit- 
tee meets once a month and discusses 
and classifies all accidents, using a clas- 
sification key obtained from the Depart- 
ment of Safety and Relief of the Illi- 
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nois Steel Company. This classification 
divides all accidents into three divisions. 


I. TRADE RISK (Incidental and Non- 
Preventable). 


II. NEGLIGENCE OF COMPANY: 


1. Failure to use safety devices pro- 
vided. 

2. Failure to use proper tools or ap- 
pliances provided. 

3. Violation of rules. 

4. Improper act or selection of im- 
proper method of doing work. 
(By foreman.) 

5. Failure to instruct men as to 
method of doing work and 
hazards incident thereto. 

6. Failure to provide safety devices. 

7. Failure to provide proper tools, 
appliances or place to work. 


III. NEGLIGENCE OF WORKMEN: 
A. Injured men: 

1. Failed to use safety devices pro- 
vided. 

2. Failed to use proper appliances 
or tools. provided. 

3. Violation of rules. 

4, Improper act or selection of im- 
proper method of doing work. 
(By workman.) 

5. Carelessness. (By workman.) 

B. Other workmen: 

1. Failed to use safety devices pro- 
vided. 

2. Failed to use proper tools or ap- 
pliances provided. 

3. Violation of rules. 

4. Improper act or selection of im- 
proper method of doing work. 
(By workman.) 


5. Carelessness. (By workman.) 


The Central Safety Committee makes 
new rules or recommendations to cover 
new conditions or improved practices, 
and submits them to the manager for 
approval, before they are put into force. 
It also considers and acts upon all sug- 
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Mine first aid teams participating 
in a contest. 


gestions as to improvements in safe 
practice or safety devices that are sub- 
mitted by employes, and recommends 
suitable awards. All matters of safety, 
the expedience of which gives rise to 
difference of opinions, are referred to 
this committee, which acts in a similar 
way to the legislative branch of the 
Government. 


INVESTIGATION OF ACCIDENTS 


Every fatal accident is investigated 
and reported on independently by the 
superintendent of the mine or plant 
where it occurred, by a committee of 
three superintendents and by the safety 
inspector. Their reports are submitted 
to the manager and by him to the pres- 
ident. Each mine has a committee of 
three workmen who investigate all lost 
time accidents, other than fatalities. 
These reports go direct to the superin- 
tendents who forward them to the safety 
department. 


COOPERATION OF EMPLOYES 


An analysis of the underlying causes 
of accidents in the industrial world of 
today proves conclusively that the pro- 
portion resulting from carelessness and 
indifference on the part of employes is 
very high. This phase of accident pre- 
vention work, how best to educate men 
to eliminate pain and pecuniary loss to 
themselves, their families and fellow- 
workmen, is a problem that will not be 
solved easily nor within a short period. 

It would seem as though the education 
of men in safety would be easy to ac- 
complish since “self-preservation is the 
first law of nature” and the most im- 
portant activities of human life directly 
minister to an enforcement of this law. 
In his development from infancy, man is 
busied in acquiring, from hour to hour, 
knowledge which subserves to self-pres- 
ervation and nature takes it largely into 
her own hands to educate him in the 
safe conduct of his body among sur- 
rounding objects and movements. 

In a normal man the instinct to de- 


fend and protect the body always exists 
and should form the basis of all attempts 
looking toward the promotion of safety. 
Upon closer observation, however, we 
find that man allows his activities in 
securing the necessities of life to take 
precedence over the precautions essen- 
tial for his personal safety. The miner 
is no exception to this generalization, 
and he works in an environment which 
gives ample opportunities for the devel- 
opment of tendencies that work against 
his safety. His occupation is one which 
represents muscular effort, often under 
trying conditions; conditions which en- 
large in men the personal viewpoint of 
life rather than the humanitarian. In 
his work he depends principally upon 
his own ability and resources, and ab- 
sence of the constant supervision of a 
foreman is too often the only tempta- 
tion needed for his selection of unsafe 
practices. Absence of daylight is an in- 
fluence which does not join happily with 
the influences that are endeavoring to 
provide and maintain his _ personal 
safety. 

Every reasonable and practical effort 
is being exerted by the company to in- 
still in the minds of its employes that it 
stands unequivocally for safety in the 
operation of its mines. While it is 
granted that efficiency is the keynote by 
which it must successfully meet existing 
competition vet the policy of the com- 
pany is such that there must be no loop- 
hole through which the employe can find 
a reasonable excuse for indifference for 
shifting the responsibility for his safety 
to the shoulders of the company. 

The safety policy of an employer, as 
it is interpreted by the employe, is de- 
termined largely by the attitude and con- 
duct of the foreman in the daily dis- 
charge of his duties. A mine foreman 
should be efficient in whatever capacity 
he may be needed, and to attain this 
qualification, he must know how to do 
things safely. With the object in view 
of training men to be fit representatives 
as foremen and developing a system of 
cooperation between them and the work- 
men, an educational department was 
conducted for several years. While the 


chief function of the school was the de- 
velopment of efficient men for promotion, 
at the same time they were taught to 
understand and appreciate that the 
safety of employes is a prime and funda- 
mental consideration. 

The cooperation of employes has been 
sought in many ways but space does not 
permit more than a summary of the 
most important, which are as follows: 


Maintenance of safety suggestion 
boxes and an award given for each 
suggestion put in use. 

Large and small bulletin boards 
posted with the safety poster service 
of the National Safety Council, de- 
scriptions of preventable accidents, 
photographs of unsafe practices, com- 
parative accident records, etc. 

Cards, labeled with safety warn- 
ings, given to all employes with due- 
bills and pay-checks. 

Examination of employes period- 
ically as to their knowledge of safety 
rules and their willingness to obey 
them. 

Employes of mines having no lost 
time accidents for periods of three, 
six and twelve months given prizes. 

The company’s safety calendar 
given to all employes. 

A safety bulletin issued monthly. 

Safety conferences for foremen and 
safety mass meetings for workmen. 

A safety flag flying at each mine or 
plant if exempted from lost time ac- 
cidents. 

Two banner safety flags; one flies 
at the mine credited with the most 
man-shifts worked without an acci- 
dent and the other at the mine with 
the longest perfect record. 

Goggles, hard hats and gloves fur- 
nished, either gratuitously or at re- 
duced cost. 


SAFETY STANDARDS 


During the 14 years period from 
1911-1925, inclusive, we had an appre- 
ciable reduction in our accident rate but 
it was evident that too many employes, 
while interested in having safe working 
conditions, were inclined to hold the 
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viewpoint that accidents are inevitable in 
the hundreds of daily operations char- 
acteristic of an industry like mining. We 
labored altogether too long under a con- 
viction, more or less prevalent, that 
safety appliances and effective measures 
could not be devised that would prevent 
human recklessness or carelessness. 

In order to correct these impressions 
a general conference of superintendents 
and foremen was called by the manager, 
and after a frank discussion of the 
problem, it was decided that a code of 
standards covering the important meth- 
ods of mine operations should be drawn 
up and put into effect, backed by very 
rigid discipline. Accordingly, a series 
of local and general conferences were 
held for discussing each problem arising 
at the mines relative to the work before 
a code was adopted. At the present 
time, special standards are being en- 
forced with reference to the hazards 
that were a prolific source of accidents. 
They embrace the following operations: 


Haulage: 


Equipment, ditches, tracks, lights, 
storage of timber, safety zones, etc. 

Duties of locomotive crews and those 
having general application. 


Explosives: 


Surface storage; Transportation from 
surface to working places underground; 
Underground storage; Cutting and cap- 
ping fuses; Lengths of fuses; Blasting. 


Cages: 


Equipment; Signals; Handling men 
and supplies; Duties of cage rider. 


Mining: 


Mining methods; Timbering; Repair 
work; Scraper equipment and operation. 


These standards define the safe way 
of doing the jobs, which expose men to 
the hazards that experience has proven 
are accountable for the principal causes 
of accidents at our mines, and our men 
are instructed and compelled to meet 
these requirements. A failure to com- 
ply with them is sufficient reason to give 
the offending party a lay-off of three to 


six days and a second offense means dis- 
missal from the employment of the com- 
pany. Foremen failing to assume the 
responsibility of enforcing strict disci- 
pline are demoted. 


FIRE PREVENTION AND FIRE FIGHTING 
STANDARDS 


With the idea of putting the lessons 
taught by past fires into concrete form, 
so that they will be applicable to the 
mines of our company, a set of rules and 
specifications for fire prevention and 
fire fighting was drawn up in 1922. 
These are used as a basis in determin- 
ing the precautions to be taken and the 
policy to be followed at each individual 
mine. This compilation was based 
largely on the recommendations of the 
engineers of U. S. Bureau of Mines, on 
the rules drawn up by a committee of 
The American Mining Congress, and on 


the recommendations of the National 
Safety Council. 

These standards have been divided un- 
der five headings as follows: 

I. Prevention—Under this head come 
all fireproofing and other measures for 
reducing the likelihood of the occurrence 
of fire. 


1 safety-record bulletin board at 
one of the mines. 


Presentation of the Joseph 

A. Holmes Safety Award at 

the Negaunee Mine on June 
28. 


Il. Extinction—This heading covers 
fire extinguishers, water supply, etc., and 
all other matters connected with putting 
out fires. 


III. Segregation.—Under this heading 
are treated all fire doors, brattices, etc., 
by which fire areas can be isolated or 
traveling roads separated from the rest 
of the mine. 


IV. Notification.—Under this heading 
are grouped all recommendations dealing 
with warning the men in case of fire, 
summoning assistance, and directions for 
action when warning has been received. 

V. Extraction.—This heading covers 
all matters dealing with getting the men 
out of the mine, such as mine-rescue 
equipment, rescue crews, second out- 
let, ete. 


First-Aip AND MINE-RESCUE WorK 


This work was started in 1911 under 
the supervision of an employe of the 
U. S. Bureau of Mines, whose service 
was obtained for a limited period. The 
work has been carried on consistently 
ever since by a competent foreman who 
devotes his entire time to training and 
the maintenance of equipment. Crews 
at all mines are instructed monthly, in 
accordance with the standards recom- 
mended by the American Red Cross As- 
sociation and the Bureau of Mines. Ad- 
vantage is taken annually of the oppor- 
tunity to receive additional training 
from the Bureau, which maintains a 
mine-rescue car with headquarters at 
Duluth, Minn., for the benefit of the 
mining industry of the Lake Superior 
District. Inter-mine exhibitions and con- 
tests are held and the company’s physi- 
cians usually officiate as judges. Cer- 
tificates of competency are given to those 
entitled to receive them by the company 
and also by the Bureau. 

Each mine has a surface first-aid room 
in the change house, equipped with nec- 
essary appliances, and supplies are also 
kept in shops (Continued on page 780) 
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Furnishing COAL 


for an IRON ORE 
Company 


By A. D. CARLTON * 


Transportation of coal second in importance to 

that of iran ore—Modern equipment used to fuel 

vessels—Port Huron plant model of modern 
efficiency—Coal supplies upbound cargoes. 


Lakes, the transportation of coal 

from the lower to the upper lake 
ports is only second in importance to 
the flow of iron ore from the northern 
mines to the blast furnaces below. Dur- 
ing a single season, approximately 35,- 
000,000 tons of coal are moved from the 
bituminous fields of Ohio, Pennsylvania, 
West Virginia and Kentucky to Lake 
Erie docks and thence to the north. 


[- THE vessel trade of the Great 


* Manager of Coal Sales, The Cleveland-Cliffs 
Iron Company. 


The coal trade of the Lakes not only 
provides the northern communities with 
coal of a quality difficult to obtain, but 
it opens a market of considerable im- 
portance for the coal industries to the 
south of Lake Erie. Moreover, the coal 
trade is of great importance in giving 
many Lake vessels upbound cargoes. For 
these reasons, most iron ore companies 
with vessel and furnace holdings are 
likewise interested in coal, either directly 
or indirectly. 


Coal Dock, Green Bay, Wis. 
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While the principal business of The 
Cleveland-Cliffs Iron Company is the 
production and marketing of iron ore, 
many other important lines have been 
developed in the course of the company’s 
evolution, over the 79 years of its ex- 
istence. The company not only owns 
and operates Lake vessels, railroads and 
blast furnaces, but it is engaged in an 
extensive business of mining and selling 
coal as well. Having its inception 12 
years ago, the coal department is the 
youngest of the company’s important 
departments. 

Like all of its activities other than 
iron ore, the company entered the coal 
business to meet certain definite require- 
ments created by its expanding opera- 
tions. These needs were twofold. One 
was to supply upbound cargoes for the 
company’s vessels. The other was to 
supply by-product coal to some of the 
blast furnace plants in which the com- 
pany was interested. Accordingly, in 
1917 the Ethel group of mines was ac- 
quired. This property, of approximately 
4,400 acres, is located in the so-called 
Logan field at Ethel, W. Va., and con- 
sists of three well-equipped mines, op- 
erating in the Chilton seam. Docks at 
various points of the Great Lakes were 
established and the mines were soon 
providing coal for the railroads, and for 
the northern departments generally. 


Later on the company acquired a third 
interest in a tract of 4,442 acres in 
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Greene County, Pa., now known as the 
Mather Collieries. The coal from this 
latter acquisition tended to displace the 
coal from the Ethel mines for by-prod- 
uct purposes and as a result the com- 
pany developed a sales department with- 
in the coal division for the purpose of 
marketing the output of the Ethel mines. 
With the growth of the sales depart- 
ment, it gradually took on other coals 
which it handled on a brokerage basis. 
In addition the company acquired an 
interest in the Low Volatile Coal Com- 
pany, located in the New River field and 
operated in the Beckley and Sewall 
seams. A large part of the output of 
these mines is distributed to the gen- 
eral trade. 

Rapid expansion of the coal branch of 
the company led to the purchase in 1923 
of a dock at Green Bay, Wis. The han- 
dling capacity of this dock is 250,000 
tons of coal annually, and it was ac- 
quired partly for the purpose of fur- 
nishing an outlet for the products of the 
Ethel mines and partly to add to the 
tonnage of the vessel department. In 
1926 another dock was established in 
Escanaba, in conjunction with certain 
plants located at that point. This prop- 
erty is now known as the Escanaba Coal 
and Dock Company, with a capacity of 
150,000 tons a year. 

About two years ago another branch 
of the coal department devoted to rail- 
roal fuel was established, with the re- 
sult that a railroad fuel business is be- 
ing developed upon a rapidly increasing 
scale. 

One of the most interesting and suc- 
cessful developments in the coal depart- 
ment has been the establishment of a 
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efficient lake vessel 


modern, 
plant located at Port Huron, Mich. The 
inauguration of this plant represents a 
radical departure from the practices of 


fueling 


the past. Bunkering coal upon ships on 
the seaboard as well as on the Great 
Lakes, except in those instances where a 
ship is taking on a cargo of coal, has 
invariably for decades been accomplished 
in a crude and primitive manner. Even 
under the most ideal conditions it was 
practically impossible to be certain as 
to the weight of coal under the old meth- 
ods of bunkering. No check or standard 
existed such as is by general consent and 
recognized custom observed in practi- 
cally all modern transactions of business. 

Following a thorough survey of the 
situation, the company came to the con- 
clusion that there was an opportunity 
for the establishment of a modern fuel- 
ing equipment. The courses of ships in 
lake trade take them through land- 
locked and comparatively narrow water- 
ways where, without any important devi- 
ation and little delay, ships requiring 
fuel may go alongside a modern coal 
dumper conveniently situated on deep 
water along the shore. Engineers of 
the company designed and developed 


Vessel unloading coal 
at coal dock, Hsca- 
naba, Mich. 


what is now known as the Port Huron 
Coal and Dock Company, located at the 
upper end of the St. Clair River. This 
plant is a modern steel structure, elec- 
trically operated, with a storage capacity 
of 700 tons of coal in two bins. Both 
bins are mounted on standard railroad 
scales. They are filled from a stock pile 
by belt conveyors and skip buckets auto- 
matically operated. Owing to the large 
storage capacity of these bins, and the 
efficient method of filling, the company 
is able to fuel a vessel at this dock more 
quickly than at any other dock on the 
Great Lakes. By the use of the belt 
conveyors and skip buckets the coal in 
the bins is replaced as fast as it is 
emptied, thereby eliminating any delay 
when a series of ships arrive close to- 
gether. 

Notwithstanding the rapidity with 
which the new plant operates, a force of 
only 5 men is required, compared with 
about 20 ordinarily required to man the 
old-fashioned style of fueling plant. The 
site of this plant was selected with great 
care. Should a boat be fueling and one 
or two boats be waiting to fuel, they can 
tie up at the lower end of the property 
which, of course, is more satisfactory 
than going to anchor in the river. The 
plant is at one of the widest points on 
the St. Clair River, so that boats down- 
bound can turn and head upstream and 
boats upbound can head over to the port 
side and come directly into the dock. 
Another advantage is that of being lo- 
cated on the Port Huron side of the 
river, which is more convenient for boats 
leaving the dock that must turn, and for 
boats downbound that must make their 


The steamer Wm. G. Mather taking 
on fuel at the vessel fueling dock, 
Port Huron, Mich. 
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turn on a port wheel and then practi- 
cally get about in their own length. 


Because of its strategic location, but 
even more particularly because of the 
fact that for the first time in the history 
of the Great Lakes boats may buy fuel 
according to standard and accurate 
weights and at a saving of time, the 
plant has attracted wide attention. As 
a result of these advantages, its business 
has enjoyed a remarkable growth. 

In the period from its beginning in 
1917 through the acquisition of the Ethel 
Mines, the coal department of the com- 
pany has experienced a steady expan- 
sion, and now embraces the supervision 
of purchases and sales of coal required 
by all the plants in which the company 
is interested, including railroads, lake 
vessels and domestic trade in lower lake 
commodities, as well as dock territories 
in the north. 


INDUSTRIAL own best interests. 
work” This effort to pro- 

(from page 773) vide a recreational 
life during leisure hours is well worth 
while. The work in the club houses is 
supplemented by plans for outdoor activ- 
ities, especially for the youth. One illus- 
tration of this is the swimming pool on 
the East Branch of the Escanaba River 
at Gwinn, maintained for a number of 
years under the careful supervision of 
the club house force during the summer 
months. These grounds and swimming 
pool have now been taken over by Mar- 
quette County as one of the county parks. 

Special activities have been encour- 
aged and The Cleveland-Cliffs Mining 
Club is an organization of the mine cap- 
tains and foremen and the various offi- 
cials of the company meeting once a 
month during the winter months and 
having an annual outing day sometime 
during the summer. The Power Club is 
a similar organization for the mechani- 
cal and electrical force, functioning on 
a similar general plan. These clubs 
serve a very useful purpose in giving 
opportunities for the discussion of vari- 
ous problems in relation to their work, 
and for the formation of better acquaint- 
ance among men coming from somewhat 
separated locations. 

Effort has been expended to make the 
home surroundings as pleasant as pos- 
sible; and since 1894 prizes have been 
offered for the best kept premises, vines, 
window boxes, and vegetable gardens. 
These prizes have been won only by con- 
stant and continuing effort throughout 
the seasons, and the homes of our people 
show the rather remarkable results that 
may be obtained with a reasonable ef- 
fort and without any great expense. The 
school authorities see the benefit to the 
scholars who have engaged in this work. 
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Better surroundings and better living is 
reflected in all private and public rela- 
tions. 

For a number of years educational 
classes were held for those men qualified 
by age and experience for positions of 
responsibility in the mine work, and 
most thorough courses of study were 
given in all subjects relating to mining 
conditions and mining operations. Other 
men have been trained through educa- 
tional classes in electrical work, thus 
building up from our own men a force to 
handle the electrical development of the 
company. Many of these men are now 
filling responsible positions with the 
company. Assistance has been given in 
the teaching of English and American 
ideals to foreign-speaking employes, and 
also in the matter of naturalization. The 
work has been done at the club houses, 
the Y. M. C. A., and through the eve- 
ning classes held in the public school 
buildings. 

The company has fully recognized the 
services rendered by the members of the 
American Legion, and has assisted that 
organization in the different cities and 
towns and has provided a commodious 
club house fully equipped for Legion 
headquarters at Negaunee; and cooper- 
ating with the Oliver Iron Mining Com- 
pany it has provided similar headquar- 
ters for the Legion at Ishpeming. 

The company has always appreciated 
the work of the churches, and has lent 
its aid to all denominations in their ef- 
forts to maintain a strong religious life 
in these communities. This has done 
much to make these cities and locations 
excellent examples of law-abiding and 
well-living people. 

Industrial enterprises are directly ben- 
efited by all such agencies and the com- 
pany has been prompt to recognize the 
value and to assist whenever possible in 
any plan tending to the betterment of 
conditions among its employes, their 
families, and the communities in which 
its operations are conducted. 

In the affairs of industrial relations, 
new problems will continually arise de- 
manding consideration and study, and 
the proper and reasonable solution of 
them will very generally produce results 
having real social and economic value. 


,and at shaft and 
pump stations un- 
derground. Many 
miners carry a 
metal first-aid kit while at work. Five 
district rescue stations are maintained, 
each of which is equipped with permis- 
sible self-contained mine-rescue breath- 
ing apparatus, portable electric lamps, 
tanks of oxygen, regenerating material, 
etc. The rescue apparatus has been re- 


SAFETY WORK AT 
CLEVELAND- 
CLIFFS 


(from page 777) 
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placed several times since 1911 in order 
to comply with new standards. 

Labor turnover, sickness and advanc- 
ing age bring changes in the personnel 
of an organization, and as this work de- 
mands intelligent men who are physi- 
cally fit, new men are recruited from 
year to year. From 1911 to the present 
time a total of 1,221 men have been 
trained, of whom 567 are now working 
for us. 


ACCIDENT RECORD 


Our longest period of operation with- 
out sustaining a fatality was exactly 15 
months. During this period an average 
of 2,312 men were employed. Our best 
individual mine record was established 
by our Negaunee Mine, which was oper- 
ated continuously for a few days less 
than 10 years without an employe being 
killed. During this period 686,414 man- 
shifts were performed and 3,760,000 tons 
of ore mined. In recognition of this 
achievement a certificate of honor was 
awarded the employes of the mine in 
June, 1928, by the Joseph A. Holmes 
Association. 


As this article is being written, our 
Morris-Lloyd Mine has been operated 
the past 459 days without a lost-time ac- 
cident, with a total of 78,717 man-shifts 
worked. Three other mines were oper- 
ated during 1928 having had a com- 
bined total of but eight slight accidents. 

Our accident frequency rates for re- 
cent years are as follows: 


Number of Lost-Time Rate per 
Year Accidents 1,000 Shifts 
123 .228 
1929 (6 months).. 40 .145 


PRELIMINARY WORK STARTED ON 
MINE CENSUS 


The Mining Division of the Census Bu- 
reau is conducting preliminary work on 
the 1930 mine census. 

The questionnaire which the Bureau 
will send to the mining industry for fill- 
ing out is in course of preparation. In 
order to have some of the latest and 
most authentic information which is nec- 
essary to the content and accurate mail- 
ing of the questionnaire the Census Bu- 
reau is cooperating with. the Bureau of 
Mines and other organizations which are 
in constant touch with the industry. 
Shortly after January 1 of next year the 
questionnaire will be mailed to mining 
interests. Officials of the Census Bureau 
request all mine owners, operators and 
others in the industry to cooperate by 
promptly returning to the Bureau the 
information sought by the questionnaire 
as it will expedite an early publication 
of the returns on the industry, 
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The 
PIONEER 


FURNACE 


By Dr. E. J. HUDSON * 


First charcoal furnace in Lake Superior Region 
blown-in in 1858—Present furnace has wood car- 
bonization and by-product chemical plants. 


Superior region (Marquette Range), 

in 1845. Three years later the first 
iron was produced from the ore in a 
forge of the Jackson Iron Company. Be- 
cause this region was heavily covered 
with hardwood, suitable for the produc- 
tion of charcoal, many furnaces were 


[== ore was discovered in the Lake 


* Manager, Furnace and Lumbering Depart- 
ments, The Cleveland-Cliffs Iron Company. 


constructed, the first being completed 
and blown in by the Pioneer Iron Com- 
pany (which later became a subsidiary 
of The Cleveland-Cliffs Iron Company), 
in April, 1858. The second furnace was 
blown in in May, 1859. Both furnaces 
were located in Negaunee, Mich., a short 
distance from the spot where iron ore 
was first discovered by an Indian Chief, 
Marji Gesick. They were 30 ft. square 


at the base, 20 ft. at the top, 30 ft. high 
and were constructed of rough stone. 
The walls were 9 ft. thick, the inner 
walls being lined with fire brick. They 
were equipped with old-fashioned ox bow 
iron pipe stoves. 

Charcoal, made in small behive kilns, 
and ore were transported to the furnaces 
by wagons and sleighs. Wheelbarrows 
were used to convey the ore, coal and 


The inscription the 
tablet reads: “The First 
Charcoal Blast Furnace 
in the Lake Superior re- 
gion was built here by 
the Pioneer Iron Com- 
pany... Construction was 
commenced in June, 1857 ; 
finished in February, 
1858. No. 1 Furnace 
was put in blast April 18, 
1858, and No. 2 Furnace 
on May 20, 1859. They 
were burned down and re- 


built in 1877. The last 
iron was made in this 
stack in 1893. Pioneer 


Tron Company. October, 
1904.” 
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canaba. The furnace had a capacity of 
110 tons of iron daily and was operated 
until 1922, when the supply of wood, 
tributary to the plant, was exhausted. 

In the fall of 1901 construction was 
started at Marquette, Mich., on a fur- 
nace with a capacity of 110 tons of iron 
daily, a wood carbonization plant, with 
a capacity of 220 cords daily and a by- 
product chemical plant. The furnace is 
70 ft. high, 11 ft. inside diameter at the 
bosch, 7 ft. at the top and 7 ft. at the 
hearth. The three hot blast stoves are 


Pioneer Furnace, Marquette, Mich. 


Below—Skidding logs to rail- 
road tracks and a train of 
chemical logs. 


limestone up an incline to the tops of the Abeve—Sleigh load oj 

furnaces. Each furnace had a capacity eg ” 

of 10 to 12 tons of iron per day. Both ome 
were destroyed by fire and rebuilt in 
1872 and were operated continuously 
until 1893. When they came into the 
control of The Cleveland-Cliffs Iron Com- 
pany, it was decided that these two old 
stone stacks, meagerly equipped with 
blowing capacity and iron pipe stoves, 
and wasting the by-products from the 
wood, should be abandoned. 

In 1895 the company built a modern 
charcoal furnace and chemical plant at 
Gladstone, Mich., on the Little Bay de 
Noquet, about seven miles north of Es- 


Battery of beehive. 
charcoal kilns. 
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At right (top)—Train of 
chemical logs 


Bottom—Train of 12-in. wood 
in retort buggies 


of the Roberts two-side combustion 
chamber type. The blowing engines, two 
in number, are of the Southwark hori- 
zontal vertical type. The boiler plant 
consists of 12 Sterling water tube boil- 
ers, aggregating 3,600 hp., equipped for 
burning coal, furnace gas, tar, oil and 
charcoal braize, and four 150-hp. boilers, 
equipped with Dutch ovens for burning 
saw dust and log refuse. 

Three Prescott triple expansion pumps, 
each with a capacity of five million gal- 
lons daily, supply the furnace and chem- 
ical plants with cooling water, the daily 
requirements being two million gallons 
for the furnace and eight million gal- 
lons for the chemical plants. 

Electrical power is furnished by the 
Cliffs Power Corporation, a subsidiary of 
The Cleveland-Cliffs Iron Company. 

For the operation of the two original 
charcoal furnaces, producing from 15 to 
20 tons of iron per day, it was a com- 
paratively simple matter to sécure the 
necessary wood supply, and in those days 


the best of hardwood was used, being cut 
into 4-ft. lengths by choppers in the 
woods. With the development of the in- 
dustry and the rapidly decreasing supply 
of wood choppers, it became more diffi- 
cult to supply from 200 to 250 cords 
daily for the blast furnace; also as the 
demand for hardwood lumber increased 
for the manufacture of furniture, hard- 
wood flooring, veneer and woodenware 
articles, it became more economical to 


Left — Continuous 
methanol refining col- 
umns. 

Lower left — Metha- 
nol refining appa- 
ratus 
Below — Acetate of 
lime evaporators 
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save the logs suitable for these purposes 
and only carbonize the wood which was 
unfit for these finer products. It also 
became necessary to change the methods 
of operating in the woods, in order to 
eut over sufficient timber land, so that 
after sorting out the best wood there 
would remain sufficient wood unsuitable 
for these finer products for the blast 
furnace. 


The logging operations of the com- 
pany, which produce saw timber for 
hardwood lumber, logs for veneer and 
woodenware plants, ties, poles, pulpwood 
and shingle cuts, as well as the chemical 
logs which can not be used for these 


finer prod- (Continued on page 1787) 
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The LAND DEPARTMENT 
of The Cleveland-Cliffs 


(ke Land Department of The 
Cleveland - Cliffs Iron Company 
was organized about 1896, with 

office and headquarters at Negaunee, 


Mich., necessitated by the large acreage 


* Manager, Land department, The Cleveland- 
Cliffs Iron Company. 


A woods scene and a 

typical tree in the 

forests of The Cleve- 

land-Cliffs Iron Com- 
pany 


Iron Company 


By JOHN M. BusH * 


acquired previous to that time. For a 
number of years it was actively engaged 
in the purchasing of timber lands to 
create a supply or a reserve of timber 
for the company’s mines, furnaces and 
other industries. At one time the com- 
pany controlled approximately 1,000,000 


Trappers shack on Grand Island 
after a heavy snow fall 


acres of land. This has been reduced by 
cutting and sales. In later years its 
activities became more varied. 

The vast acreage owned by the com- 
pany requires constant patrolling to pre- 
vent forest fires and trespassing. The 
department is active in a great many 
matters relating to the lands and forests 
of the Upper Peninsula of Michigan and 
has been instrumental in the organiza- 
tion of Forest Protective Associations, 
which have patrolled the timbered areas 
in the Upper Peninsula and it has car- 
ried on campaigns in forest fire preven- 
tion to conserve one of the Peninsula’s 
most valuable resources. 

It was also active in cooperating with 
the Government in the establishment of 
the Upper Peninsula Forest Experiment 
Station located at Ruse, Marquette 
County, Mich. (having donated a section 
of land to the Federal Government for 
this purpose), and the three national 
forests, comprising a total of 750,000 
acres, which have just recently been 
created in the Upper Peninsula of Michi- 
gan. Cooperation is also given the For- 
est School of the University of Michigan 
and during the past summer a field 
school for forestry students has been 
maintained on company lands. Camping 
leases are issued to hunters and fisher- 
men, at nominal rentals, with the under- 
standing that they will cooperate in the 
work of forest protection. 

When the timber is removed, the till- 
able land is sold at a reasonable price 
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Vast acreage owned requires constant patrol- 

ling — Reforestation — Experimental farms — 

Grand Island a natural game preserve — Wood 
working industries. 


for agricultural purposes and every en- 
couragement is extended to the new set- 
tler to become a successful farmer. The 
company themselves established experi- 
mental farms at Negaunee and Rumely, 
Mich. The result of this work is dem- 
onstrated by the excellent farming com- 
munities developed in past years in the 
vicinity of Chatham, Rumely and Tre- 
nary, where the company has been active 
in its lumbering operations’ and large 
areas of this cut-over land have been 
sold. In the mineral belt, farms and 
garden parcels are leased on reasonable 
terms and the people in the mining dis- 
tricts are encouraged in gardening, with 
the result that there are at this time ap- 
proximately 1,500 of these leases in 
force. 

The Land Department, in addition to 
the large land and timber holdings, also 
has the care and supervision of the real 
estate owned by the company in the vari- 
ous cities and towns in which the com- 
pany is interested. In Ishpeming and 
Negaunee, lots are leased for residence 
purposes. At the present time there are 
over 1,000 such leases in force. In these 
and all the other communities where 
the company employs men it endeavors 
to improve the housing and sanitary con- 
ditions. Prizes are awarded each, year 
for the best kept grounds, premises and 
gardens. In a great many cases, houses 
are built and sold on easy monthly in- 
stallments, practically at cost. 

In logging the company lands, all of 
the different species of timber are uti- 
lized and clean cutting is in vogue. The 
veneer logs, which are the cream of the 
forest products, are sent to the veneer 
mill, the next lower grade logs are sent 
to the woodenware factory for the manu- 
facture of bowls, clothespins, and other 
wooden articles; the saw logs are sent to 
the sawmill to be manufactured into 
lumber,:and the balance of the log tim- 
ber, which is of a quality which can not 
be used in the above operations, go to 
the chemical plants at Marquette and 
for timber for the mines. The spruce 
and balsam go to the paper mill and the 
cedar is made up into ties, posts, poles 
and shingles. During late years, some 


experimental cutting 
has been done in the 
way of selective log- 
ging, and it is hoped 
that developments 
along this line will 
show that there is a 
possibility that the 
trees may be cut in 
such a way as to 
make a perpetual for- 
est with cuttings at 
certain intervals. 

A typical year’s 
production from the 
lands of the company 
is as follows: 


Saw timber .......... 32,823,000 feet 
Chemical logs ........ 26,310,000 feet 
Mining timber ........ 222,649 feet 
Railroad ties ......... 143,315 ties 
Shingles and tie cuts... 39,710 pieces 
Cedar poles and posts.. 68,712 pieces 
Hemlock bark 6,752 cords 
Pulpwood 5,775 cords 

The sawmills, veneer mills, wooden- 
ware factory and paper mills are located 
at Munising, Mich., on the shore of Lake 
Superior, in close proximity to the land 
holdings of the company. 

During the past 25 or 30 years, The 
Cleveland-Cliffs Iron Company has done 
considerable experimental work in re- 
forestation and has a tract near Ne- 
gaunee, Mich., which is now 27 years old 
and is a good demonstration of what can 
be done by planting. Reforestation has 
also been done on Grand Island. 


GRAND ISLAND 

Grand Island, owned by the company 
and located in Munising Bay, Lake Su- 
perior, contains 13,600 acres and it was 
decided to set aside this interesting tim- 
bered island as a natural game preserve. 
This decision made it necessary to stock 
the preserve, as only the native deer 
roved its forests, and purchases were 
made of moose, elk, caribou, antelope 
and foreign game birds, consisting of the 
“Black Game’? of Sweden, capercailzie 
and grouse, the idea being to inhabit the 
island with only such game and game 
birds as can find their own food in the 
natural growth. It became necessary to 


provide roads and trails, affording ac- 
cess to the various portions of the island 
and, as visitors began to come, a hotel 
was needed, and this resulted in the de- 
velopment of the present hotel and cot- 
tages, boats and other equipment at the 


island. Excepting the national parks, 
Grand Island affords attractions not 
found in any part or resort in the coun- 
try. In order to preserve the food sup- 
ply in this preserve, it has been the prac- 
tice during the past years to dispose of 
enough native deer to offset their natu- 
ral increase and in that way keep the 
herd at about its present size. Sales are 
made principally to public game pre- 
serves throughout the country for prop- 
agating purposes. 

The only known herd of Albino deer 
in captivity and being propagated is on 
Grand Island and is attracting consider- 
able scientific interest. 

The timber on the island is in its vir- 
gin state and is being left undisturbed 
with the exception of certain logging op- 
erations conducted in areas of hemlock 
which have already attained their full 
growth. Wherever any lumbering is 
done on the island, reforestation with 
pine and other conifers is made. 

A great many people come to the 
island every year for their vacations, 
and during the months of July, August 
and September each year the company 
operates the Williams Hotel and 16 cot- 
tages on the island. A boat service is 
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also maintained between the island and 
Munising on schedule and regular sight- 
seeing trips are made to the far-famed 
“Pictured Rocks,” which are on the 
mainland shore line east of the island. 
A number of cottages equipped for 
housekeeping are also provided and may 
be rented by vacationists. 

A brief history of the island, which 
may be of interest, is presented here- 
with, to wit: 

When Abraham Williams, a native of 
Vermont, sold his farm in Illinois and 
started with his family for the North 
woods, he had no idea of the exact loca- 
tion of his future home. He planned to 
settle in the vicinity of Sault Ste. Marie, 
Mich. Upon arriving there, set about to 
find suitable land near a_ settlement 
where he could make a living. He be- 
came acquainted with the Chippewa 
chief named Omonomonee, whose tribe 
of Indians made their home on Grand 
Island, about 130 miles westward on the 
shore of Lake Superior. The Indian 
chief was very friendly, and his descrip- 
tion of Grand Island and its vicinity 
made such an impression upon Mr. Wil- 
liams that he decided to locate there. 
They journeyed from the Soo to Grand 
Island in a schooner which had been 
used in the Blackhawk War, the journey 
being accomplished in two weeks. Previ- 
ous to that time, in 1832, the American 
Fur Trading Company was granted a 
license to locate and transact business 
on Grand Island. The company had 
ceased its operations on the island before 
Mr. Williams’ arrival there. He took 
possession of the fur trading company’s 
buildings and erected others, together 
with a stockade for protection against 
hostile Indian tribes. The old ware- 
house used for trading purposes, as well 
as the orchards, homesteads, sugar camp, 
gateways and various buildings still re- 
main to testify to the industry of Mr. 
Williams and his family. 

Grand Island has been bountifully en- 
dowed by nature. It guards the land- 
locked harbor at Munising, a short dis- 
tance from the renowned Pictured Rocks, 
and was called “Kitchiminiss” by the 
natives, meaning “Grand Island.” The 
island has a rolling landscape, an abun- 
dance of native timber, and landlocked 
bays. No description by the pen can do 
justice to its natural beauty. Grand 
Island and the mainland near the pres- 
ent site of Munising were the homes of 
the Chippewas for about 200 years. 
Champlain, in 1642, in a trip westward 
in search of the “Lake of Copper,” 
stopped at the island and spent a few 
days there. Several explorers visited 
Grand Island in the early days, and con- 
siderable was written by them of its 
natural beauty and historical interest. 


Woop-WorkKING INDUSTRIES 


In the development of its timber re- 
sources this company has endeavored to 


Deer on Grand Island Game Preserve 


utilize all the forest products and from 
time to time has established various in- 
dustries for the manufacture of products 
from its raw material. 


The Munising Paper Company: 


In 1902 The Munising Paper Company 
was organized, and constructed a plant 
at Munising, Mich., for the production 
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of wrapping paper from hemlock. In 
later years a bleach plant was installed 
and this company is now producing an- 
nually approximately 15,000 tons of 
high-grade bond papers made from hem- 
lock logs, spruce and hemlock pulpwood 
and slabs from nearby sawmills. 


The Munising Woodenware Company: 


In 1908 the Great Lakes Veneer Com- 
pany entered into a contract with The 
Cleveland-Cliffs Iron Company for logs 
and established a plant at Munising, 
Mich. In 1912 The Cleveland-Cliffs Iron 
Company acquired an interest in the 
Great Lakes Veneer Company and its 
name was changed to The Munising Ve- 
neer Company. In 1911 The Munising 
Woodenware Company was organized 
for the purpose of manufacturing bowls, 
rolling pins, butter molds, spoons and 
various wooden articles for household 
purposes. These items being made from 
birch and maple logs. Later a depart- 
ment for the manufacture of clothespins 
was added, utilizing beech timber for 
this purpose, and in 1917 the veneer 
and woodenware plants were consoli- 
dated and taken over by The Munising 
Woodenware Company. At that time 
machinery for the manufacture of butter 
dishes was installed in the veneer plant. 
In 1920 extensive improvements were 
made in the woodenware plant, including 
a new power plant and enlargement of 
the clothespin department and the in- 
stallation of modern saws and tools for 
the more economical conversion of tim- 
ber into finished products. 


The veneer mills are a very interest- 
ing activity of the company’s operations 
and there can be seen the conversion of 
birch, maple, oak, ash and other woods 
into single ply veneers running from 
1/64 in. to % in. in thickness. These 
veneers are used in the making of ply 
wood which goes into doors and interior 
finish for buildings, furniture, automo- 
biles, airplanes, etc. The Northern Mich- 
igan birch is the finest in the world and, 
in fact, is more beautiful than, and su- 
perior to, mahogany for a great many 
purposes. When stained with the colors 
and products now on the market, it pre- 
sents a delightful appearance and any 
color scheme wanted may be easily ob- 
tained. The woodenware plant also pre- 
sents interesting processqs in the con- 
version of timber into chopping bowls 
and smaller items of woodenware for 
household purposes. It contains machin- 
ery especially built for the performance 
of the necessary operations to produce 
the finished article. These products are 
sold all over the United States through 
chain stores and others direct to the 
housewife. 

Sawmills are operated to manufacture 
into lumber, lath and shingles all logs of 
every species which are unsuitable for 
use for other purposes. 
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(from page 788) ing department. 
All material is removed from nine 
acres of virgin timber daily, the aver- 
age annual production of logs be- 
ing approximately 22,500,000 ft. which, 
with the other products, make up ap- 
proximately 8,000 carloads. In order to 
produce this material the company oper- 
ates 4 to 5 logging camps with something 
over 300 men and 100 horses; two loco- 
motives; four power loaders and two 
tractors. Forty-eight miles of railroad 
are required in the logging operations 
and the railroad is laid, lifted and relaid 
at the rate of 15 miles per year. From 
the main line, spurs are constructed as 
required, so that each section is provided 
with four miles of track. 

The wood carbonized at the Marquette 
plant consists of maple, beech and birch 
logs not suitable for other purposes. 
Green logs 16 ft. in length are delivered 
to the sawmill, first sawed into 4-ft. 
lengths, split and then cut into blocks 
12 in. long. The blocks are conveyed 
to a hopper, which delivers the wood 
into retort buggies, which go through 
three units of the carbonization plant 
and carries the residual charcoal to the 
blast furnace. 

The three steps in the process are pre- 
drying, carbonizing and cooling. The 
pre-dryers, heated with waste heat from 
the retorts, remove water from the green 
wood. When the pre-drying is completed 
the wood is charged directly into the re- 
‘torts, which are rectangular air-tight 
steel chambers, entirely enclosed in a 
brick setting and heated externally. Each 
retort is provided with two outlets on 
the side, connected with tubular con- 
densers or coolers. The vapors and 
gases from the wood pass through the 
condenser tubes, which are surrounded 
by running water and are condensed to 
a liquid known as pyroligneous acid. 
The charcoal remaining in the buggies, 
after the distillation is completed, is 
transferred into the coolers, which are 
air-tight steel chambers of the same size, 
shape and capacity as the retorts, three 
coolers being provided for each retort. 
From 220 cords of wood there is obtained 
approximately 50 to 60 thousand gallons 
of pyroligneous acid daily. This acid 
is pumped to a battery of wooden storage 
tanks where tar, amounting to 3 to 4 
thousand gallons, settles by gravity and 
is drawn off. This tar is the raw mate- 
rial for the manufacture of creosote oils 
and pitch. The pyroligneous acid con- 
tains a small percentage of tar and oil 
in solution and the first operation in 
the process is the separation of this sol- 
uble tar and oil from the acetic acid, 
alcohol and other products contained in 
the acid. This is accomplished by dis- 
tillation in multiple effect vacuum evap- 
orators. 

Slacked lime is now added to the tar 
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and oil free pyroligneous acid. The lime 
combines with the acid and forms ace- 
tate of lime. This material remains in 
solution and is separated from the me- 
thanol acetone, etc., by continuous frac- 
tional distillation, consisting in feeding a 
refining column with the neutralized 
liquor continuously and removing the 
volatile products or distillate from the 
top and the acetate of lime solution from 
the bottom of the column. The distillate 
contains approximately 60 percent of 
methanol, 16 percent acetone, 3 percent 
methylacetate, about 3 percent allyl al- 
cohol and 18 percent water and is known 
as crude 82 percent methanol (wood al- 
cohol.) The crude methanol, when 
treated chemically and redistilled, is sep- 
arated into two products: pure methanol 
and a mixture of acetone, methyl ace- 
tate and methanol, known to the trade 
as methyl acetone. Denaturing metha- 
nol, used to denature grain or ethyl al- 
cohol, contains methanol, acetone, methyl 
acetate, allyl alcohol, wood oil and other 
impurities. The acetate of lime solution 
from the bottom of the continuous col- 
umn is partially concentrated in a triple 
effect vacuum evaporator. The concen- 
trated solution is fed continuously into 
a pan, in which a steam heated cast iron 
drum rotates. This operation removes 
more water and produces an acetate of 
lime paste, containing about 25 percent 
water. The paste is removed from the 
drum by means of steel knives and is 
dried on canvas belts, travelling contin- 
uously over steam coils. The finished 


product is 80 percent acetate of lime. 
Other products manufactured by The 
Cleveland-Cliffs Iron Company are shown 
on the accompanying chart. 
After the carbonization of the wood is 
completed, as outlined above, the char- 
coal is brought from the carbonizing 


plant to the stock house, in the buggies 
into which it was originally loaded as 
wood at the sawmill and dumped into 
the furnace skips, where it is charged 
into the furnace with ore and limestone, 
just as in a blast furnace using coke for 
fuel. 

The Marquette furnace is thoroughly 
modern and operates much like the or- 
dinary coke furnace, though it only pro- 
duces about 110 tons of iron per day. 

In former years charcoal iron was only 
used in the manufacture of special high 
priced casting, but owing to the develop- 
ment of the modern furnaces of in- 
creased capacity, and the complete util- 
ization of the by-products, the cost of 
making charcoal iron has been brought 
to a point where it can be sold at a price 
not greatly exceeding that of coke iron, 
with the result that it is being used ex- 
tensively for the better class of castings. 

Lake Superior pig iron is made of the 
best Lake Superior iron ores, smelted 
with pure wood charcoal made from our 
own hardwood forests. The ores are 
crushed, then smelted under low temper- 
ature and low blast pressure; a natural 
smelting force, producing an iron of the 
highest quality, of fine, dense structure, 
great strength, of unusual flexibility, 
and with other peculiar qualities which 
are retained in the casting. 

While the production of the furnaces 
and the use of charcoal as fuel makes 
charcoal iron more costly than ordinary 
pig iron, comparative figures show that 
the additional cost of using a percentage 
of charcoal pig iron in foundry mixtures 
is insignificant and well worth the differ- 
ence for the results obtained. There is 
no type of pig iron as efficient for use 
in the manufacture of chilled rolls as 
charcoal pig iron. The use of a per- 
centage of char- (Continued on page 797) 
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r | JHE Mesabi Range occupies a fa- 
vored and unique position among 
the various iron ranges of the 

Lake Superior district due to the length 
and comparatively great breadth of its 
flat-lying ore bodies which have such 
shallow overburden, for the most part, 
that they may be mined by open pit 
methods. 

As may be seen in Figure 1, which 
shows the location and dates of discovery 
of the various ranges in the Lake Su- 
perior district, the average distance from 
the Mesabi to the head of Lake Superior 
is about 75 miles. 

These conditions make it possible for 
the mines on the Mesabi to produce and 
ship greater tonnage than any other 
group of ore bodies in the world. 

The rail freight to the docks at the 
head of Lake Superior is $0.91, or about 
$0.012 per mile, and the lake freight, 
for an average haul of about 1,100 miles, 
approximates $0.00075 per mile, or a 
total of $1.74 for transportation from 
the mines to the lower lake docks. 

The docks at Two Harbors, Duluth 
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Figure 1—Iron Ranges of Lake Superior District 


This great iron range has shipped a total of 815 million tons, 
and has an estimated reserve tonnage of 1,155,500,000 tons, 
which does not include large reserves of low grade ore. 


and Superior, from which Mesabi ores 
are shipped down the Lakes, have a com- 
bined capacity of 1,185,300 tons. There 
are about 350 boats, having a total ca- 
pacity of 2,881,000 tons per trip, han- 
dling ore traffic on the Lakes. These 
vessels are up to 14,000 tons capacity 
and average about 8,250 tons. 

The various units of the ore-handling 
agencies function smoothly and effi- 
ciently, so the vast stream of ore is kept 
moving without interruption during the 
six and a half months of lake navigation. 


HISTORY 


Ore was discovered on the Mesabi 
Range in November, 1890. The first 
shipment of 4,245 tons was made in 1892 
and, in spite of the depression caused by 
the panic of 1893-94, development was 


truly remarkable. During the nine years 
to 1900, inclusive, over 31,000,000 tons 
of ore was shipped. 

The first steam shovel brought to the 
range in 1893 was moved 12 miles over- 
land, through heavy timber, from Mesaba 
to Biwabik. 


GBOLOGY 


The ore bodies on the Mesabi occur in 
the Biwabik formation of the upper Hu- 
ronian. Figure 2 shows the extent of 
the Biwabik formation from Birch Lake 
on the east, approximately 100 miles to 
the southwest, to a point 15 miles beyond 
Grand Rapids. 

While the average width of the iron 
formation is nearly two miles, the ore- 
bearing portions average about half a 
mile. There are also many lean or bar- 
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Figure 2—Mesabi Iron Range 


By W. L. TAYLOR * 


ren spots along the strike of the forma- 
tion, only about 8 percent of which is 
ore-bearing. 

Figure 3 is a generalized cross-section 
of the Mesabi, looking east, and showing 
the various members of the iron-bearing 
formation, which averages about 600 ft. 
in thickness. 

The developed ore bodies are largely in 
the three lower members of the Biwabik 
formation and are the result of second- 
ary enrichment of primarily lean, ferru- 
ginous silicates and carbonates. The 
majority of geologists hold the opinion 
that the iron-bearing formation was de- 
posited in comparatively shallow coastal 
waters through organic agencies in the 
form of amorphous ferrous silicates, 
later altered to ferruginous cherts. Lo- 
cally, these cherts are rather broadly 
grouped and are called “taconite.” 


* Superintendent, Hib- 


Meriden Iron Company, 
bing, Minn. 


Subsequent, rather gentle, earth move- 
ments have slightly inclined and more 
or less fractured these beds of taconite 
along joint and bedding planes. This 
fracturing allowed the percolation of 
ground waters which leached the silica, 


and in rare cases the iron, from the 
taconite, and left behind a rather porous, 
spongy mass of enriched iron ore. Due 
to the porous nature of the residual 


mass, sagging or slumping of the forma- 
tion has taken place, resulting in the 
trough-like structure of many of the 
Mesabi ore bodies. 

Roughly, the Mesabi can be 
into three sections, as follows: 


divided 


(1) Eastward from Mesaba the for- 
mation is little altered, hard and sili- 
ceous, much of the iron occurring as 
finely disseminated magnetite. 

(2) Between Mesaba and Keewatin 
the ore which occurs as hematite and 
limonite is so highly concentrated that 


practically all of it is shipped directly 
without beneficiation, except in some 
cases where the ore is crushed and 
screened. 

(3) West of Keewatin a large part of 
the ore is not sufficiently rich in its 
crude state to be merchantable. These 
ores, which are mixed with sand, de- 
composed taconite and taconite, are 
called “wash ores.” 


EXPLORATION 


Early prospecting on the Mesabi was 
done by means of test-pits, but as this 
method was slow and expensive, it was 
soon largely displaced by diamond and 
churn drilling, although test-pits are 
quite often sunk when wishing to secure 
a sample to determine its amenability to 
beneficiation. 

It is often necessary to have informa- 
tion to supplement the original explora- 
tion work, and this secondary explora- 
tion is now, quite generally done on open 
pit properties, by means of churn drills 
of the large blast-hole type. 

A hollow rotating chopping bit is 
sometimes used in what is known as 
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“structure drilling” to secure a sample 
showing the structure and texture of the 
formation in wash ore bodies. 


METHODS OF MINING 


Many of the ore bodies developed dur- 
ing the early years of the range were 
mined, necessarily, by underground meth- 
ods, but upon the introduction of steam 
shovels, more and more open pit mining 
was done. 

In the past, the following ratio was 
generally accepted as determining 
whether an ore body would be developed 
for open pit mining: 1 cu. yd. of over- 
burden to 1 ton of ore, where the ver- 
tical depth of overburden or stripping 
did not exceed 2 ft. for each foot of ore. 

In last analysis, an ore body may be 
stripped for open pit mining if the cost 
of stripping, plus the mining cost, is less 
than the estimated cost of production by 
underground methods. 

The above stripping ratio has been ex- 
ceeded in a number of instances where 
the tonnage in the ore body is great 
enough to warrant the use of large, 
modern and efficient excavating equip- 
ment. 

The wasting of the stripping or over- 
burden removed in open pit mining is 
one of the problems in connection with 
this method of operation. It is of in- 


terest to note that the total amount of 
stripping removed from the Mesabi 
Range ore bodies to date is approxi- 
mately 400,000,000 cu. yds., or nearly 
twice the amount of material excavated 
in the digging of the Panama Canal. 
Graphically, this amount of surface ma- 
terial would cover nine city blocks, two 
miles deep. 

The character of the material to be 
stripped must be studied to determine 
the slopes at which the banks will stand. 
In average Mesabi overburden of sand, 
gravel, clay and boulders it is quite safe 
to assume a slope of 1:1, but where fine 
sand or muskeg swamp material is en- 
countered, especially when wet or under- 
lain by clay seams, much flatter slopes, 
up to 2 or 24:1 must be figured. 

Whenever possible, track grades do 
not exceed 3 percent and curves are kept 
below 10 degrees. The shovel cuts are 
planned in advance in accordance with 
the quality of ore which will be encoun- 
tered. Ore banks ahead of the shovels 
are usually drilled with blast-hole type 
churn drills and blasted with black pow- 
der or 25 percent quarry gelatin dyna- 
mite. 

At the present time there are approx- 
imately 100 producing mines on the 
range, two-thirds of which are open pits, 
producing 80 percent of the ore mined 


Figure 4—Mahoning and 
Hull-Rust Mines 


in 1928, and 10 of which shipped half 
of the total production from the range 
for the last year. 

The largest pit on the range consists 
of the Mahoning, Hull-Rust and Sellers 
mines, and is 2% miles long, from one- 
half to a mile wide, and covers approx- 
imately 900 acres. About 80,000,000 cu. 
yds. of overburden has been removed and 
the production to date for the mines com- 
prising this pit is over 175,000,000 tons 
of ore. A million tons of ore is roughly 
represented by a cube 260 ft. in each 
dimension. 

Figure 4 is a panoramic view of the 
Mahoning and Hull-Rust mines, with 
the Sellers in the background. 

The main business part of the old 
town of Hibbing, or North Hibbing as 
it is now called, stood over the central 
background and a little to the right may 
be seen the remaining portion of the 
old town. 

Where the extent of an ore-body is 
limited, or the depth of overburden too 
great to warrant stripping, underground 
methods of mining must be adopted. 

In the early days of the range various 
methods of underground mining were in 
use, but the system which gave the most 
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Figure 3—General section of Mesabi Range, looking east 
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satisfactory results and now the com- 
mon method of mining, is known as 


“top-slicing and caving,” 
consists of the following: 

At intervals of approximately 50 ft. 
along the main haulage level, raises are 
put up to the top of the ore-body, and 
from the top of these raises parallel 
cross-cuts are driven to the limits of the 
ore-body, or to the property lines. Be- 
ginning with the ore farthest from the 
shaft, slices 8 to 10 ft. wide and from 
10 to 14 ft. in height are mined: out at 
right angles to the cross-cuts, and extend 
half-way through the ore blocks toward 
the adjoining cross-cuts on either side. 
As soon as a room two or three slices 
wide is mined out, the bottom is covered 
with thin hardwood boards, underlain 
usually with a transverse reinforcing of 
pole lagging, and the sides of the room 
next the remaining ore are covered with 
woven wire fencing. The timbers are 
then blasted out and the room allowed to 
fill with surface material. As soon as 
one level is mined back a short distance, 
mining may be started at the outer edge 
of the next lower level and this repeated 
to the bottom of the ore-body, always 
retreating toward the shaft. After the 
first level is mined out, a mat of timber 
is formed and thereafter little trouble 
is caused by surface coming through 
the caves. 


and briefly, 


The majority 
mines the 
equipped. 


of the underground 
range are electrically 


As most of the mines, underground or 
open pit, are under 300 ft. in depth, 
pumping costs are slight, except in case 
of an occasional very heavy rainstorm, 
which may cause temporary trouble. 

In a few cases, portions of an ore- 
body are too deep for economical track 
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grades, or an excessive amount of the 
ore-body would be tied up under track 
benches in direct open pit mining. Where 
this situation exists, the surface is 
stripped as for open pit mining and the 
ore milled through raises to the haulage 
level of the underground workings. The 
ore is dumped directly into the raises 
by small power shovels or cars loaded 
by the shovels are dumped into the 
raises. This method of mining is known 
as “milling” and, while cheaper than 
underground mining, is more expensive 
than regular open pit operation. 


OPEN PiT EQUIPMENT AND ITS 
DEVELOPMENT 


The development of the steam shovel 
to its present state of efficiency is largely 
due to Mesabi open pit mining and the 
demand for faster and more economical 
production of ore. 


The first steam shovel operated on the 
Mesabi was a 35-ton shovel equipped 
with a one-half yard dipper. Larger 
and heavier shovels replaced each other 
in rapid succession, until today the 
standard railroad type shovel of the 100- 
ton class is equipped with a 4-yd. dipper 
and many of the shovels of this size are 
mounted on caterpillar traction. A 
large number of full revolving shovels 
of the 300 and 350-ton class have 6 and 
8-yd. dippers, and one shovel in use on 
the western end of the range has a 12- 
yd. dipper. 

Electrically powered shovels were first 
used by The M. A. Hanna Company at 
the Wabigon mine in 1920. There are 
now many electric shovels in use and it 
is safe to say that the majority of new 
shovel equipment will have electric or 
diesel-electric power. 

The larger type of shovels now in use, 
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both steam and electric, will load cars 
standing on a track 50 ft. above the bot- 
tom of the shovel cut at the rate of about 
1,000 tons an hour. 


Locomotives in pit operation have 
passed through various stages of devel- 
opment, from little 6-ton saddle-tank 
dinkies, running on 36-in. gauge track, 
of 20-lb. steel, to the newer locomotives 
weighing 127 tons on the drivers, with 
auxiliary boosters on the tanks, are 
equipped with super-heaters and are the 
largest switcher-type engines in opera- 
tion. They will haul 1,000-ton loads on 
a grade of 1% percent. 


For main line track in yards and pits 
105 and 110-Ib. steel is now used. 


The first electric locomotives for open 
pit operation were placed in service by 
The M. A. Hanna Company at the Wabi- 
gon mine in 1924. These locomotives 
are 60-ton, switcher type, having over- 
head trolleys. The same company re- 
cently equipped their Mesabi Chief mine 
with 65-ton electric locomotives of the 
same type. It is reasonable to expect 
that many more electric locomotives will 
be used in future open pit operations. 


The first stripping cars varied from 
1 to 7 yds. capacity, and were dumped 
by hand on the waste dumps. About 16 
years ago these cars were replaced by 
12-yd. air dump cars, which were soon 
followed by 16 and 20-yd. cars, and now 
many 30-yd. cars are in use. The major- 
ity of the cars purchased in the last few 
years have apron doors hinged at the 
bottom so the load is dumped farther 
from the track and large chunks or 
boulders do not catch in the doors as 
with the older type of top-hinged doors. 


The cars used by the ore-carrying rail- 
roads have also passed through several 
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stages of development from the 30-ton 
wooden cars first in service. Steel cars 
are now in use of 50 and 75-ton capacity 
and a few of 85-tons. As the pockets in 
the docks are constructed on 12-ft. cen- 
ters, the cars must be built 24 ft. long 
from center to center of couplers, so that 
each car will cover two pockets in the 
docks. 


In early open pit mining all tracks 
were laid by man power and stripping 
was spread on the waste dump by hand. 
Stripping is now spread on the dumps 
with large power plows or spreaders and 
dump track is thrown to new alignment, 
when the dump is filled, with steam or 
gas driven track shifters. All temporary 
tracks are made up in panels, rail-length 
long, and new track is quickly built by 
locomotive cranes laying the panels. 
Switches are made up in two panels. 

It is rather interesting that between 
5,000 and 6,000 less men are able to pro- 
duce more ore than 10 years ago. A few 
years ago 3 to 4 tons per miner was 
considered a good rate of underground 
production, while the average now is 
about 7 tons, individual cases being con- 
siderably higher. 


SHIPMENTS AND RESERVES 


The Mesabi shipped a total of 815,- 
000,000 tons to the close of 1928, 91 per- 
cent of the total from Minnesota and 
58 percent of the grand total from the 
Lake Superior district. The total re- 
serve tonnage of the Mesabi Range is 
now estimated by the State Tax Com- 
mission as 1,155,500,000 tons, which does 
not include large reserves of low grade 
ore. 

An accompanying tabulation 
average analysis for 
from the Mesabi. 


shows 
1928 shipments 


Figure 5—Flow sheet of washing plant 


ORE PRICES 


The current prices for ores from the 
different ranges and of different grades 
are shown in the table below. 

Premiums are paid for ore which is 
above the base analysis of 51.50 percent 
natural iron, and also, when the phos- 
phorus content is lower than .045 per- 
cent, in a Bessemer ore. Penalties are 
exacted if the average analysis of the 
ore is below the base grade. The natural 
iron content of an ore is figured by de- 
ducting the moisture analysis from 100 
percent and multiplying this remainder 
by the iron analysis of the ore when 
dried at 212 degrees Fahrenheit. 

It is a rather peculiar situation that 
quite frequently the first tonnage sold 
in the spring, though it may be only 1 
or 2 percent of the total sales for the 
season, determines the price of ore. 


SAMPLING AND GRADING 
As the ore is shipped from the mines 


it is sampled in five-car lots and these 
samples are analyzed while the ore is in 
transit to the docks. The ore grader 
then makes disposition of this ore in the 
proper group or block so that as the ore 
is dumped into the pockets in the docks, 
cargoes for the lake boats are built up 
to agree with the guaranteed analysis 
for the grade of ore in question. It is 
often necessary to mix ores from differ- 
ent mines or different parts of the same 
mine to secure proper average analyses 
for shipments. 


MINING Costs 


One of the most interesting things in 
connection with the production of iron 
ore is its cost, and average costs for 
open pit and underground mines are 
given below. 


TAXES 


Taxes are a large and important item 
in the cost of (Continued on page 798) 


AVERAGE ANALYSIS FOR 1928 SHIPMENTS FROM THE MESABI 


Nat'l 
_ Grade _Tonnage _Iron 
Non-Bessemer ............. 24,825,865 50.12 
Manganiferous ............. 57,179 41.07 
34,881,817 


Percent of 
Total 

Phos. Silica Mang. Moist. Shipment 
-039 8.28 -40 9.75 28.7 
.073 7.86 77 13.16 71.1 
-131 9.46 3.44 17.42 2 


CURRENT PRICES FOR ORES FROM THE DIFFERENT RANGES AND OF DIFFERENT GRADES 


Price 


at Lower Natural Iron Dry Phos. 
Lake Ports Base Analysis Analysis 

AVERAGE COSTS FOR OPEN PIT AND UNDERGROUND MINES 

Method of Mining __Labor Supplies Miscel. _ Develop. Royalty Total 


* Stripping cost included in development. 
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Market Results 
of MERGERS, as Effected and Proposed 


NY issue devoted to the iron ore 
would hardly be com- 

plete without comment upon 
markets for the product. It seems per- 
tinent, therefore, to consider the results, 
from this standpoint, of some of the 
combinations that have been proposed 
or effected, upon the markets ‘for Lake 
Superior iron ore. In doing so, it is 
unnecessary to be specific, and this will 
be avoided where possible. 

At the end of the period of unusual 
prosperity that followed the signing of 
the Armistice, the iron ore industry on 
the Lake Superior Ranges found itself 
equipped to produce a much greater ton- 
nage annually than subsequent events 
demonstrated was possible for the fur- 
naces to consume. The merchant fur- 
naces found that their markets for pig 
iron had suddenly vanished, and it has 
required the intervening years to bring 
about a very radical change in the oper- 
ation of these plants to enable them to 
exist profitably under the new conditions. 
For a while they attempted to get along, 
but in the end, many have gone out of 
existence, due to shifting markets, differ- 
ent freight rate structures, etc. Others 
have come in as new plants, almost 
completely self-contained. Some of the 
older companies have been able to im- 
prove their practice and equipment, and 
thus continue. The net result has been 
a survival of the fittest. 

The iron ore producers were perhaps 
slower to realize the main trend and to 
be guided accordingly, because as pro- 
ducers of the raw material, the effects 
were naturally felt there last. During 
the first years of the changing condi- 
tions, it was possible to effect economies 
in operation, as compared to the war 
period, that helped considerably. As a 
result, costs were lowered below points 
previously considered possible. This 
could not go on indefinitely, Things 
militated against the iron ore producers 
that perhaps were not faced by the con- 


* Clement K. Quinn & Co., Duluth, Minn. 


Consolidations of consuming interest carries 

with it consolidations of iron ore reserves— 

This will mean better market for producer from 
standpoint of both tonnage and price 


By L. E. Ives * 


sumers. Among these was the inability 
to shut down certain large producing 
units on the various ranges that had 
been developed to meet war needs. In 
so doing, they had assumed obligations 
in the form of leases, royalties and 
taxes, that could only be met by at least 
a minimum annual production. During 
the last few years, some of the proper- 
ties falling within this description have 
been exhausted and through that means 
have helped the situation. 

The above will perhaps give a picture 
of the conditions that have faced the 
furnaces and the suppliers of Lake Su- 
perior ore during recent years. During 
this time, the situation from both stand- 
points has been corrected and improved 
as much as possible through the methods 
outlined. These, however, were insuffi- 
cient and apparently the steel industry 
is taking final steps to further correct 
conditions; in so doing, it is pursuing 
the same methods employed in other in- 
dustries, combinations and mergers. 

This trend in the steel industry began 
following the Armistice when the Beth- 
lehem Steel Corporation absorbed the 
Cambria, Midvale and the Lackawanna 
Steel Companies. At that time it was 
intimated that a steel corporation was 
to be formed by the joining together of 
many of the independent companies, 
located principally in the Pittsburgh and 
Mahoning Valley districts or even 
farther West. That particular combina- 
tion failed to materialize but has never 
been forgotten and it is possible that 
before long we may witness the same 
results brought about through a num- 
ber of smaller mergers which, perhaps 
in the end, could or could not be grouped 
into a single company. 

One may well ask what the effect of 
such combinations will be upon the ore 
producers, the merchant furnaces and 
the steel manufacturers from the stand- 
point of iron ore as a raw material. It 
is not difficult to see which way the 
trend lies. 


Many of the steel companies men- 
tioned in connection with such combina- 
tions are in themselves owners of iron 
ore from which they either draw a -por- 


- tion of their current needs or which is 


held in reserve for future requirements. 
A few of the merchant furnaces are 
similarly situated. Many of the iren 
mines, consequently, are owned by or 
operated for such steel works or mer- 
chant furnace interests. Aside from 
these plants and mines, we have left 
only a few of the merchant furnaces 
without reserves or supplies of their own 
and some of the mines without perma- 
nent merchant or steel works furnace 
connections. 


The grouping together of the steel 
works in accordance with plans which 
have been outlined and proposed from 
time to time, carries with it as a cor- 
ollary the grouping of such ore inter- 
ests as are owned by the individual com- 
panies going into such combinations. 
Perhaps some of the individual steel 
companies entering into such combina- 
tions are not as well situated with re- 
spect to reserves as others, and, with 
the idea of improving their situation in 
this respect, have been and still are add- 
ing to their ore reserves. This, of 
course, is having a tendency to take 
such reserves off the market in so far 
as such ore being available in the future 
for merchant or future steel works fur- 
naces that have no ore connections. 


At this point it is well to consider 
that whereas it may be unreasonable to 
expect that the consumption of steel and 
iron will increase in the years to come 
at the same rate as in years past, 
nevertheless the consumption is bound to 
increase appreciably and the supplies of 
iron ore are going to be drawn upon 
more heavily. 

Perhaps enough has been said to in- 
dicate and emphasize that by a series of 
consolidations among the consuming in- 
terests which carry along with them con- 
solidations of (Continued on page 797) 
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ACTIVITIES of The BUREAU of MINES 


in the Lake Superior lron 


Special studies have been and are being made on ground move- 

ment and subsidence, mining methods, ventilation, and pyro- 

metallurgical methods for making ferro-manganese—Safety 
program includes training in first aid and mine rescue. 


GROUND MOVEMENT AND SUBSIDENCE 


URING the years 1927 and 1928, 
D Dr. W. R. Crane made a detailed 

study of ground movement and 
subsidence in the iron ore districts of 
Michigan. The purpose of this investi- 
gation was to determine the factors 
causing, controlling, and directing failure 
of ground due to mining operations, and 
to help solve the problem of underground 
mine support, or the size of pillars neces- 
sary to make the mine safe according to 
the depth of the workings and the 
strength of the ore or rock in the pillar. 
It was hoped to secure fundamental data 
upon which to base a definite method of 
procedure in the protection of property 
against damage resulting from mining. 

The report on Dr. Crane’s investiga- 
tions in Michigan has recently been pub- 
listed as Bureau of Mines Bulletin 295. 
In addition to publishing these data, in 
which specific mines are not mentioned, 
Dr. Crane discussed the problems encoun- 
tered in a number of the iron mines with 
the managers and engineers in charge, 
and made confidential reports on the con- 
ditions he found. 

The results of this work have been 
most valuable to the mine operators, and 
have aided them to better protect the 
mines and property, as well as the work- 
men, against ground movement. 


MINING METHODS 


Following the work of Dr. Crane on 
ground movement and subsidence, the 
mining division instituted a study of 
mining methods and costs as a part of a 
general study of the subject, which is 
being carried on in all the important min- 
ing districts of the United States and in 
Canada, and which will be extended to 
include other foreign countries. 

A large number of mines have been 
visited and studied by the engineers of 
the bureau, but the papers which have 
been and are now being written dealing 
with mining methods and costs are pre- 
pared by members of the staffs of the 
mining companies who are most familiar 

* Published by permission of the Director, U. S. 
Bureau of Mines. (Not subject to copyright.) 
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with the conditions encountered and the 
methods employed. 

The Lake Superior iron ranges afford 
a particularly interesting field in which 
to study mining methods because of the 
wide range of conditions as to size, form, 
and dip of ore bodies, depths below sur- 
face, strength, and hardness of ore and 
of wall rocks, structural irregularities, 
and character of overburden. 

This wide range of conditions has 
necessitated the adoption of a number of 
quite different methods of mining, from 
open-pit mining and mining in large 
open-stopes, to top-slicing and caving 
methods. The principal methods in use 
are: Open-pit, power shovel, and open-pit 
milling; open-stopes with regular pillars; 
sub-level stoping, also an open-stope 
method; sub-level caving; top-slicing; 
shrinkage stoping; cut and fill; and com- 
binations of these methods. 

In selecting the method of mining to 
be used at a given mine and referring 
particularly to underground methods, 
such factors as support of stopes and 
surface, safety in working, cost of min- 
ing, rate of output desired, development 
required, percentage of dilution by barren 
wall rocks or barren and low-grade in- 
clusions in the ore body allowable, and 
percent extraction of total ore must all 
be taken into consideration. 

In some instances, conditions are such 
that the proper method to use is immedi- 
ately apparent, but in others it is ‘only 
after very careful and thoughtful con- 
sideration and detailed estimates that the 
question can be satisfactorily decided. 


This is particularly true on the Menomi- 
nee Range where perhaps the greatest 
variety of conditions are met with. It 
is often necessary to employ different 
methods in different parts of the same 
mine because of the rapidity with which 
changes in ore or wall rocks occur. 

The iron mining districts of the Lake 
Superior region, together with the copper 
mines of the nearby Keeweenau Penin- 
sula, have made large contributions to 
the art of mining in this country and 
have served as a field of experimentation 
and a school for mining men whose serv- 
ices have been in demand all over the 
world. Many of the methods developed 
here have been later used in other parts 
of the United States and in foreign coun- 
tries where they have often been varied 
in detail to suit local conditions and per- 
fected to a high degree of efficiency. 

In the field of open-pit mining the 
Mesabi Range has pioneered in the de- 
velopment of methods and introduction 
of equipment, including the electric 
shovel and all-electric haulage in the pits. 

Among the outstanding achievements 
in underground mining in this region dur- 
ing the past decade is the development of 
scraper loading or “slushing” to a high 
degree of efficiency. Here again, due to 
the wide range of conditions and the very 
different characteristics of the broken 
ores, no uniform method or standard 
equipment has been possible, and it has 
been necessary to develop different types, 
sizes, and weights of scrapers to be used 
in handling the different ores. It may 
be safely stated that had it not been for 
the development of efficient scraper-load- 
ing, many active underground mines 
could not have operated successfully 


during the yast few years. From the 
standpoint the workman, the scraper 
has enabled/ him to earn higher wages 
and has made his work much less 
arduous. 


A class of officials in the bureau’s advanced first aid and mine rescue course, 
Lake Superior District 
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Ore District 


SAFETY WORK 


HE States of Minnesota and Wis- 
| consin and the upper peninsular 
portion of Michigan have been 
designated as District E, one of the 10 
districts into which the safety division 
of the United States Bureau of Mines has 
divided the United States for administra- 
tive purposes. This region is served by a 
safety division field office now located at 
Duluth, Minn., with a mining engineer 
in charge. One of the bureau’s latest, 
most nearly up to date, and most fully 
equipped and manned steel mine-rescue 
cars is assigned to full time duty in Dis- 
trict E; during the fiscal year ending 
June 30, 1929, approximately 1,300 min- 
ing men were given the Bureau of Mines 
complete course of instruction in first aid 
to the injured, or in the use of mine 
rescue apparatus, or were instructed in 
the advanced mine rescue course. 

Over 950 persons, chiefly underground 
face workers, were given the full Bureau 
of Mines course in first aid to the injured 
during the past fiscal year in District E, 
and in addition nearly 200 others took 
part of this course. The bureau’s per- 
sonnel in District E is now trying to in- 
terest the mining people of that region in 
a relatively new practice in connection 
with first-aid work—that of giving first- 
aid training to the entire personnel (in- 
stead of a selected few) of mining plants, 
including surface as well as underground 
employes and bosses as well as workers; 
this is now being done to a considerable 


extent in coal mines of Illinois, Pennsyl- 
vania, West Virginia, Colo- 
rado and other states. The mining com- 
panies assist the bureau instructors in 
“putting over” this type of work, and 
the resultant benefits have been found to 
include a greatly decreased accident oc- 
currence among all employes, as well as 
saving of pain and in some instances of 
life. 

During the past fiscal year the full 
course in mine rescue was taken by more 
than 250 persons, chiefly underground 
employes, in District E; and the advanced 
course in mine rescue, given only to offi- 
cials to better enable them to prevent 
mine fires or to combat them should they 
occur, was taken by about 60 persons. 
The net result has been that although 
the Bureau of Mines car and its crew 
and equipment are available for service 
in case of mine fire, and although numer- 
ous fires have occurred in the iron mines 
of District E, the mining companies 
almost invariably handle their own fires 
and do it efficiently. 


Alabama, 


Right—Part of the 
training given by the 
bureau's instructors in 
the advanced mine 


rescue course includes 

the use of the tele- 

phone during mine 
fires 


Left—Receiving in- 

struction from Bureau 

of Mines’ men in the 
use of the inhaler 


At the International First Aid and 
Mine Rescue meet held at Kansas City, 
Mo., under the auspices of the United 
States Bureau of Mines and other organi- 
zations, 40 picked first-aid teams from 
18 states participated; the team from 
Ironwood, Mich., representing Pickands, 
Mather & Company, took third prize; this 
was done in competition with “crack” 
teams representing not only the coal and 
metal mining industries, but also the 
petroleum and cement industries and non- 
metallic (sulphur and fluorspar) mining. 
The Bureau of Mines representatives in 
District E cooperated with the safety and 
operating officials of Pickands, Mather & 
Company in training first-aid teams at 
the various plants of that company and 
in the holding of elimination meets from 
which the team was chosen that took the 
above-mentioned honors at Kansas City. 


VENTILATION STUDIES 


For a number of years the Bureau of 
Mines has engaged part of its safety per- 
sonnel in a study of ventilation of metal 
mines, and mines on all of the iron 
ranges of the Lake Superior region have 
been included in the study. This investi- 
gation has shown that metal-mine ven- 
tilation is very intimately, in fact almost 
inextricably, associated or involved with 
the occurrence of diseases such as miner’s 
consumption, and also with fire preven- 
tion, fire fighting, and safety. Most of 
the mine examinations made in the ven- 
tilation study consisted of taking samples 
of mine air and samples of dust from 
mine air, making chemicalor microscopic 
analyses of these samples, and interpret- 


ing the results as to the effect of the air 
condition on health, efficiency, and safety. 
The reports gave details of mine-air con- 
ditions, including temperature, humidity, 
chemical and dust content, quantities 
flowing, probable conditions at time of or 
after mine fires, effect on decay of timber, 
and other pertinent data. Definite 
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recommendations were made as to a suit- 
able ventilation system for every mine 
examined, including size and placement 
of fan, location of main doors, and sug- 
gestions as to planning and procedure for 
prevention of fires and in case of fire. In 
addition numerous accident hazards were 
pointed out and definite safety recom- 
mendations offered. Reports of the above 
type were made on several mines on all 
of the ranges, and in several instances 
many of the recommendations were put 
into use and almost invariably with ulti- 
mate benefit not only to the company but 
also to those employed in the mines. 

Mine examinations and reports of 
essentially the type described are being 
made currently by Mining Engineer F. S. 
Crawford, now representing the Bureau 
of Mines in the Lake Superior region, 
with Duluth as headquarters. Mr. 
Crawford’s experience, not only in metal 
mining but also in both bituminous and 
anthracite coal mining, should give him 
unusual advantages in the making of ven- 
tilation as well as safety reports; his 
coal-mining experience in particular 
should aid materially in his ventilation 
recommendations inasmuch as coal mines, 
through their peculiar natural hazards, 
require much more minute attention to 
ventilation than is generally throught 
necessary in metal mining. Since Mr. 
Crawford’s start on his mine examina- 
tion work in the Lake Superior region 
about January 1, 1929, he has submitted 
more than half a dozen complete safety 
or ventilation reports on as many mines 
on.the iron ranges. These investigations 
and reports are available to any mine or 
mines desirous of having them; reports 
of this nature are confidential, hence are 
not published. 

Another service which the Bureau of 
Mines is giving the iron mines of Minne- 
sota, Michigan, and Wisconsin, as well as 
the mines of the United States as a 
whole, is that of assembling good or 
heroic safety records in cooperation with 
the J. A. Holmes Safety Association and 
the sponsors of the Sentinels of Safety 
trophy, with subsequent awarding of cer- 
tificates or medals for meritorious per- 
formance in safety. In the past few 
years a hero award was made to Thomas 
Trewartha, of the Pabst mine. J. A. 
Holmes Association certificates of merit 
have been awarded the Bristol, Albany, 
Negaunee, Vulcan, and Dunwoody mines; 
and Sentinels of Safety trophies have 
been won by the Bristol mine in 1927 and 
by the Berkshire and Wakefield mines in 
1928. 

In cooperation with the Forest Prod- 
ucts Laboratory, of Madison, Wis., and 
The Cleveland-Cliffs Iron Company, the 
Bureau of Mines has during the past few 
years aided in some experimental work 
being done in treating of mine timber by 
various substances and exposing them to 
various mine-air conditions in one of the 


mines of The Cleveland-Cliffs Iron Com- 
pany. It is thought that data of value 
to the mining industry will ultimately be 
available from this study. In this con- 
nection it is of interest to note that at 
least one of the iron-ore mines of the 
Lake Superior region found that the in- 
troduction of controlled mechanical ven- 
tilation upon recommendation after a 
Bureau of Mines ventilation study re- 
sulted in greatly decreased decay of tim- 
ber in its workings. 

One of the functions of the Bureau of 
Mines engineering representation in the 
Lake Superior region has been that of 
forwarding the meetings of the Lake 
Superior section of the National Safety 
Council. There is no question that these 
annual meetings held usually at Duluth 
are probably as lively as any safety 
gatherings of metal-mining men held in 
any part of the United States. The bu- 
reau is pleased that its representatives 
of recent years~in the Lake Superior 
region, Messrs. Pickard, Ageton, Carrick, 
Gregory, and Crawford, have been able to 
take a prominent part in the forwarding 
of these very excellent annual safety 
affairs. 

While many very complete safety and 
ventilation reports have been formulated 
and copies sent to the operators on whose 


October, 1929 


mines the investigations and reports were 
made, practically all of these reports 
have been confidential; relatively little 
has been published directly or indirectly 
by the Bureau of Mines concerning a 
really large amount of investigative work 
which it has done on health and safety 
in the iron-ore mines of the Lake Su- 
perior region. In June, 1928, an excellent 
paper by F. C. Gregory entitled “Fires 
and Fire Prevention in Lake Superior 
Mines” was published; the paper gave 
many data of interest to the entire min- 
ing industry, and conveyed the informa- 
tion without violating the confidence of 
any operator. 

In the more or less near future the 
Bureau of Mines intends to assemble and 
publish data concerning much of the very 
excellent safety work being done on the 
iron ranges; the safety organizations and 
safety work done in the iron-ore mines of 
this region are excelled by similar work 
or results in no other region. Similarly, 
it is intended to abstract the wealth of 
available data on ventilation practice and 
requirements of the iron-ore mines of 
the Lake Superior district and issue it in 
published form; there is no question that 
ventilation practice is by no means as 
nearly up to date and efficient as is safety 
practice in this region. 


The Manganiferous Iron Ores of Minnesota 


ANGANESE plays an impor- 
M tant role in the present art of 

steel-making because it is a su- 
perior deoxidizer and adds desirable 
physical properties to the finished steel. 
Most of the manganese consumed is in the 
form of ferromanganese, an alloy of iron 
and manganese made from high-grade 
ores. 

Relatively little attention was paid to 
the domestic manganese situation prior 
to the World War. Before that time the 
necessary manganese ores were imported, 
largely from Russia and India. During 
the stress of war, however, interest in 
manganese became acute inasmuch as the 
metal was virtually indispensable in the 
manufacture of steel. Every effort was 
made to stimulate domestic production in 
view of threatening transportation diffi- 
culties. 

Domestic ores of the grade now used 
for the production of ferromanganese 
(more than 35 percent Mn) are limited in 
amount, although low-grade ores (5 to 
35 percent Mn) are abundant. The man- 
ganiferous iron ores of the Cuyuna dis- 
trict of Minnesota constitute an impor- 
tant source of these low-grade manganese 
ores. 
The United States Bureau of Mines, 
through its North Central Experiment 


Station, at Minneapolis, Minn., in cooper- 
ation with the Minnesota School of Mines 
Experiment Station, therefore undertook 
a thorough study of pyrometallurgical 
methods for making ferromanganese 
from these ores. 


SMELTING OF MANGANIFEROUS IRON ORES 


Two types of manganiferous iron ore 
occur in Minnesota, brown and black. 
Due to its lower silica content, the brown 
ore, which is essentially an iron ore con- 
taining 5 to 10 percent of manganese, is 
best adapted for pyrometallurgical treat- 
ment. If its iron content is to be used in 
the production of steel the problem con- 
sists, then, in modifying the standard 
procedures for the production of pig iron 
and steel so that the manganese can be 
recovered. 

Tests made with a 6-ton experimental 
blast furnace have proved the feasibility 
of smelting an ore burden made up en- 
tirely of the brown type of manganifer- 
ous iron ores. These analyzed from 6.7 
to 12.6 percent manganese, 31 to 35 per- 
cent iron, 0.23 to 0.29 percent phosphorus, 
4 to 13 percent silica, 3.5 to 7 percent 
alumina and had high moisture and igni- 
tion losses. The high alumina content of 
the ores, although it must be considered 
in burdening, does not seriously militate 
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against their smelting. About 150 tons 
of metal, containing 12 percent man- 
ganese, 4.5 percent carbon, 0.25 percent 
silicon, 0.55 percent phosphorus, and less 
than 0.01 percent sulphur, were produced. 

Details of these tests are presented in 
“Minnesota Manganiferous Iron Ore in 
Relation to the Iron and Steel Industry,” 
by T. L. Joseph and S. P. Kinney, Uni- 
versity of Minnesota, Bulletin No. 12, 
1927, 101 pages. 


SEPARATION OF MANGANESE FROM IRON 


Under present practice, sufficient man- 
ganiferous iron ore is added to the ore 
mixture of basic blast furnaces to pro- 
duce pig iron containing 1.5 to 2.0 percent 
manganese. When this high-manganese 
pig iron is charged into the basic open- 
hearth furnace with about equal or 
slightly greater amounts of steel scrap, 
most of the manganese passes into the 
slag, which will contain from 5 to 10 
percent MnO. By using a pig iron 
analyzing from 10 to 15 percent man- 
ganese, such as that produced from brown 
ore in the experimental blast furnace, the 
slag formed in the open-hearth -furnace 
would contain much more manganese and 
could be used as a high-grade manganese 
ore. The United States Bureau of Mines 
therefore erected an experimental open- 
hearth furnace in order to ascertain the 
conditions under which the best results 
might be obtained. 

The early experiments showed that in 
order to eliminate the manganese in the 
metal to below 1 percent, the iron oxide 
in the slag would have to equal -about 
one-third the manganese oxide in the 
slag. Such a slag would not be suitable 
for use in making ferromanganese. The 
phosphorus content also was prohibitive. 
By spreading a layer of coke over the 
slag, the iron and phosphorus were re- 
duced at a rate depending to a great ex- 
tent upon the slag fluidity. 


The heat may be divided into two 
periods, an oxidizing period and a reduc- 
ing period. During the oxidizing period, 
manganese, silicon, and about one-half of 
the carbon are eliminated from the metal. 
By using enough iron ore to maintain 
about 30 percent of iron in the slag at the 
end of the oxidizing period, the man- 
ganese in the metal can be reduced to 
about one-half percent in an hour. By 
this time, the manganese oxide in the slag 
has increased to a slightly greater 
amount than the iron oxide. The phos- 
phorus in the slag at the end of the oxi- 
dizing period is normally about 1 percent. 

The oxidizing period is followed by a 
reducing period, during which a layer of 
coke or other reducing agent covers the 
slag. The oxides of iron and phosphorus 
are reduced from the slag at a much 
faster rate than the manganese. From 
1% to 2 hours are required for this 
period. If hot metal from a blast fur- 
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nace were charged into a furnace for pre- 
liminary treatment to remove the man- 
ganese, 2.5 to 3 hours should be sufficient 
for both the oxidizing and reducing 
periods. 


Typical results are shown in the fol- 
lowing table, taken from “Production of 
Ferromanganese from Manganiferous 
Iron Ores,” by T. L. Joseph, E. P. Bar- 
rett and C. E. Wood, Proceedings of the 
First Annual Convention, American 
Manganese Producers’ Association, 1928, 
pages 49 to 56. 


COMPOSITION OF SOME FINAL SLAGS MADE 
IN THE SMALL EXPERIMENTAL OPEN- 
HEARTH FURNACE 


Mn Fe P SiO, 
Run No Percent Percent Percent Percent 
90 49.2 4.5 0.26 
94 44.5 3.6 0.17 one 
101 50.5 9.6 0.19 11.4 
117 49.0 4.8 0.08 o ose 
118 42.9 3.2 0.20 ee 
121 45.3 7.1 0.25 ae 
194 46.0 17.0 0.38 6.4 
197 44.1 11.7 0.22 9.4 
198 48.9 7.4 0.22 11.2 
205 44.0 4.7 0.10 14.7 
207 48.2 7.6 0.13 11.4 
209 44.9 12.6 0.65 10.0 
216 46.4 10.4 0.28 11.8 
223 47.7 8.6 0.64 12.6 
229 44.5 8.6 0.22 13.8 


The most difficult problem of the 
process is to obtain a slag low in silica 
and at the same time to reduce rapidly 
the oxides of iron and phosphorus in the 
slag to within limits allowable for ma- 
terial from which to produce ferroman- 
ganese. At the time the coke is added the 
slag is very fluid, but as the ferrous oxide 
is reduced the slag begins to stiffen to a 
degree depending on the amount of silica 
present. 

The successful completion of this prob- 
lem will make the low-grade man- 
ganiferous iron ores of the Cuyuna dis- 
trict available as a raw material for the 
production of ferromanganese. The 
process is simple since it deviates but 
little from standard practice. Blast fur- 
nace treatment would be same as at pres- 
ent; the burden only being changed. Open 
hearth practice would be but little 
altered, as outlined above. The resulting 
slag would then be available as a high- 
grade manganese ore at but little cost. 


MARKET RESULTS ) 


iron ore reserves 
OF MERGERS 


the resulting com- 
(from page 793) binations will se- 
cure adequate supplies of iron ore for a 
period of future years—possibly at the 
expense of the independent merchant 
furnace, that is less able to protect itself. 
At the same time, the amount and va- 
riety of ore that is available for such 
independent furnaces on the open mar- 
ket, is bound to be proportionately less, 
and it is entirely conceivable that it 
could become very small and the grades 
so available restricted in quality and 
variety, depending upon the extent to 
which the well entrenched producers are 
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brought together through consolidations 
of the consumers. 

It seems safe to say that as time goes 
on, the choice and tonnage of ore that is 
left available for the smaller steel works 
or the merchant furnaces or such future 
companies as may come into existence, 
will be materially less and the prices 
correspondingly higher. The outlook for 
the ore producer is a much‘ more favor- 
able one than that for the smaller or 
independent merchant furnace or steel 
works plant. The producer will find 
better markets for his product both from 
the standpoint of tonnage and price. The 
consumers, on the other hand, will al- 
most certainly have less to choose from 
in the way of raw material and the price 
would seem bound to increase. 


coal pig iron in 
foundry mixtures 

for products re- 
quiring a chilled surface for strength 
and hard resistance, wearing qualities 
such as crushers, grinding belts and 
dies; or steam and gas engine cylinder 
blocks, valves and other high grade cast- 
ings provides a stronger, denser casting 
—free from breaks, blow holes, etc., 
easier, less costly to machine—and a bet- 
ter finish. 

The following table gives the specifi- 
cations of the various grades of char- 
coal iron produced: 


THE PIONEER 
FURNACE 


(from page 787) 


Sil. Avg. Max. Chilled 
2.62 and over 
2.38 2.50 2.62 
2.13 2.25 2.37 
1.88 2.00 2.12 
1.63 1.75 1.87 
1.38 1.50 1.62 
1.13 1.256 1.37 
88 1.00 1.12 
63 .75 .87 Trace to % in 
50 .56 62 to & in 
38 «AA 50 to 1 in. 
25 38 1 to 1% in 
20 86.26 30 Low mott 
10 25 White mottled 
.00 .12 White 
-30 to 1.00 
to .025 


COMMITTEE TO REVISE METAL 
MINE TRANSPORTATION 
STANDARDS 

The Standardization Division of The 
American Mining Congress announces 
that the American recommended practice 
for underground transportation in metal 
mines, approved in May, 1928, by the 
American Standards Association, is to 
be revised and expanded by its commit- 
tee having the matter in charge, under 
the chairmanship of W. W. Graff, super- 
intendent of the Negaunee, Mich., dis- 
trict of The Cleveland-Cliffs Iron Co. 
The committee is being enlarged to rep- 
resent all of the principal metal mining 
districts and the following classifications 
of interests: operators, consulting engi- 
neers, manufacturers, interested associa- 
tions, and the Government. 
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ore production in 
Minnesota. The 
following table 
gives the gross 
amounts and the average tax cost per 
ton for the period from 1921 to 1927, 
inclusive: 


THE MESABI 
IRON RANGE 


(from page 792) 


Gross Amount Average Tax 


of Tax Cost per Ton 
Occupational ....... 3,127,165 0.093 
919,241* 0.019 
Total taxes .... $22,093,647 $0.648 


* Average for the five years since this tax 
went into effect. 


Taxation of iron ore in Minnesota has 
reached a point where it is highly bur- 
densome to the operators and has been 
the subject of many vigorous protests 
on their part; in fact, the tax situation 
has had a very discouraging effect upon 
exploration for new ore and the develop- 
ment of known ore, unless it can be 
mined quickly and cheaply, which means 
by open pit methods. 


BENEFICIATION OF MESABI RANGB ORES 


While the Mesabi Range has vast re- 
serves of direct shipping ore, there is a 
very large tonnage of ore material 
which, in its crude state, is not mer- 
chantable and must be beneficiated by 
some method before treatment. There 
are at the present time 32 beneficiating 
plants on the range, of which 24 are in 
operation. The following statement 
shows the method of treatment, tonnage 
so treated and percentage of total 
Mesabi Range shipments for 1928: 


Percent 

of Total 

Mesabi 

Method Tonnage Shipment 
Screening and crushing.. 8,076,300 22.8 
9,500 .03 


Screening and crushing is done to re- 
move large blocky taconite and to free 
ore adhering to pieces of rock. Washing 
removes fine sand and decomposed 
taconite. Jigging eliminates broken 
taconite from wash ore concentrates 
which otherwise would be too high in 
silica. Drying reduces the hydroscopic 
and atmospheric moisture content. 


At the extreme eastern end of the 
Mesabi Range, as noted before, are vast 
deposits of magnetic ore formation in 
which the iron occurs as finely dissemi- 
nated magnetite. 


In 1920, after much experimentation, 
the Jackling, Hayden, Stone interests 
built a plant at large cost about 18 miles 
northeast of Mesaba Station for the con- 
centration of this magnetic ore mate- 
rial. The steps in the operation were 
crushing, screening, fine grinding in ball 
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mills, magnetic separation, filtering and 
sintering the filter cake. 

The resultant concentrate is very high 
grade, low in phosphorus and moisture 
content. The operation was metallur- 
gically but not financially successful due 
to the present condition of the iron ore 
market. 

WasH ORE 


The wash ores of the western end 
of the range may be more or less defi- 
nitely divided into the three following 
classes: 

(1) First Grade Wash Ore: A mix- 
ture of iron ore and silica in the form 
of fine sand. In this type of wash ore 
the iron ore occurs as small chunks and 
granules with sand seams in rather well 
defined alternating layers. The ore 
breaks up well in mining and the sand 
particles are easily screened and washed 
out, leaving a high grade concentrate. 

(2) Second Grade Wash Ore: Wash 
ores of this type contain a large amount 
of sandy material and are, for the most 
part, found directly under the paint 
rock layer. In these ores the layers are 
not as well defined and there is often 
present a considerable amount of de- 
composed taconite which does not wash 
out as readily as the silica sand in first 
wash ore. While recovery of iron is 
lower in this class of ore, the concen- 
trate is of good grade if there is not too 
much decomposed taconite present. 

(3) Third Grade Wash Ore: This 
class of wash ore contains, besides the 
layer of fine iron ore and sand, more 
or less decomposed taconite and thin 
layers of taconite. Washing alone will 
not remove the pieces of taconite and 
the intermediate-sized concentrate is 
jigged to remove the taconite. Naturally, 
iron recovery is lower but a good grade 
of concentrate is produced. 

It is quite easy to properly classify a 
first grade wash ore, but with the sec- 
ond and third grade wash ores, tests 
are desirable to determine iron recovery 
and quality of concentrate. 

Figure 5 shows the flow-sheet of an 
up-to-date washing plant where jigging 
may be employed when necessary. Jig- 
ging in connection with the concentra- 
tion of Mesabi wash ore is being done 
for the first time this year and will un- 
questionably come into more general use, 
greatly increasing the reserves of ore 
material amenable to concentration. 

The average wash ore concentrate is 
desirable from the furnace man’s stand- 
point in that it is usually of good coarse 
structure without too much fines and of 
fairly uniform analysis. 

Mining men from all parts of the 
world visit the Mesabi Range to study its 
open pit mining operations and to marvel 
at the size, equipment and efficiency. 

I wish to acknowledge indebtedness to 
the Minnesota State Tax Commission 
for many of the statistics given. 
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FACTORS IN PRODUCTION OF 
SPONGE IRON 


The idea of “direct processes” for the 
production of iron and steel from the 
ore has persisted throughout the history 
of ferrous metallurgy, says the United 
States Bureau of Mines. The production 
of steel from sponge iron has theoret- 
ical advantages over the present-day 
standard methods, and hundreds of so- 
called “direct processes” have been pro- 
posed or tried during the past century. 

Iron oxides, when reduced at tempera- 
tures below 900° C., form a dark gray 
substance, very porous but otherwise in 
almost the same form as the original 
particles. In the temperature range of 
1,000 to 1,100° the product is partly sin- 
tered but still shows the outlines of the 
original particles. These products are 
known as “sponge iron.” At tempera- 
tures of 1,100 to 1,200° the metallic iron 
begins to flow together into a semi- 
fused, pasty, porous mass called a 
“bloom,” which can be worked under a 
hammer to form a product similar to 
wrought iron; it contains slag inclusions 
and is too low in carbon to make steel. 
If the temperature is 1,200 to 1,300°, 
part of the iron will fuse enough to ab- 
sorb more carbon. The dissolved carbon 
lowers the melting point and still more 
carbon is absorbed. The melted portion 
acts as a flux for the unmelted metallic 
particles until the entire mass becomes 
a high-carbon fluid known as “cast 
iron.” 

Sponge iron was probably the form in 
which the first iron was recovered from 
the ores. As early as the eighth cen- 
tury the Catlan forge developed into a 
low-shaft furnace known as the “high 
bloomary,” in which iron was produced 
in the form of a pasty mass. In 1340 
the first blast furnace was built in Bel- 
gium. The greater part of the iron was 
made into wrought-iron blooms by crude 
puddling processes. Charcoal was used 
as the fuel until the latter part of the 
seventeenth century when coke was used 
in England. In 1865 Bessemer built his 
first converter in England, and within a 
few years the Siemen’s regenerative 
open-hearth furnace was developed, also 
in England. Enormous expansion in the 
metallurgy of iron followed. 

In Serial 2955, by Edward P. Barrett, 
just published by the Bureau of Mines, 
some important factors in the production 
of sponge iron are outlined. Iron oxides 
may be reduced by heating with either 
gaseous or solid reducing agents, Mr. 
Barrett points out. The reduction of 
iron oxides to metallic iron is a step-by- 
step process. The various steps in both 
the gaseous reduction process and the 
ore-solid process are outlined in the 
paper. 
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SCHOOL of MINES 


of the 


University of West Virginia 


By C. E. LAWALL * 


Located in one of the most important coal 
mining districts in the country, this school has 
splendid opportunity to serve the industry 


OAL is an _ essential 

{ West Virginia industry, 

being of prime impor- 

tance from the standpoint of 
its magnitude and of its indus- 
trial value. It is West Virginia’s 
greatest industry being of vital 
importance to about 500,000 men, 
women and children in the state. 
All the people in many towns of 
the state are dependent almost 
solely upon coal for a livelihood. 
West Virginia has a total of 
117 coal seams, 52 of which are 
of sufficient thickness to be classi- 
fied as minable. The coal area of 
the state includes 9,500 square 
miles with an estimated original 
coal supply of 60,800,000,000 
short tons and much of this is the 
finest fuel in the United States. 


In 1927 the coal produced in 
the state amounted to 146,088,121 
short tons. The total value of 
this coal was $245,428,043.28. 

Seven hundred and sixty-six 
companies operating 1,159 mines, 
and employing 119,618 men mined 
this tonnage. 

In other words, 119,618 men in 
West Virginia in 1927 mined the 
equivalent of a block of coal 6 
ft. high with a surface area of 
13,759 acres or 21.5 square miles. 
This is a comprehensive picture of the 
magnitude of mining work in the state 
which each year produces over one- 
fourth of the annual production of bitu- 
minous coal in the United States. Here, 
nestled in the hills in the center of the 
coal producing area of the country, is 
the School of Mines of West Virginia. 

The School of Mines of West Vir- 
ginia University on which rests the re- 
sponsibility of providing educational 
facilities for the mining men of the state 
is composed of three departments: the 
Mining Engineering Department; the 
Mining Extension Department, and the 
Bureau of Mine Research. 


* Head, School of Mines, West Virginia Uni- 
versity. 


effectively — Mining Extension Department — 


Bureau of Mine Research 


The Circle, with Woodburn Hall in the background 


THE MINING ENGINEERING DEPARTMENT 


The Mining Engineering Department 
is the department of the Mining School 
that offers a four-year degree course in 
mining engineering, and a four-year de- 
gree course in oil and gas engineering. 
The mining department is distinctive in 
that it specializes in the science of bitu- 
minous coal mining. 


The history of the school goes back to 
1887 when T. M. Jackson was made pro- 
fessor of the School of Civil and Mining 
Engineering. Professor Jackson was 
very much interested in the development 
of coal lands in the state and offered a 
course in mining with I[hlseng’s Manual 
of Mining as the textbook. This course 


was given for eight years and 

was discontinued chiefly be 

cause the professors of civil 

engineering succeeding Pro- 
fessor Jackson had little or no 
knowledge of mining. 

In 1906 largely through the 
efforts of Mr. J. B. Finley, a 
member of the Board of Regents 
and Dean C. R. Jones then Pro- 
fessor of Mechanical Engineer- 
ing, an independent department 
of mining engineering was estab- 
lished and a four-year course 
leading to the degree of Bachelor 
of Science in Mining Engineering 
was put in the curriculum. Un- 
questionably, the increasing pro- 
duction of coal in the state, which 
in this year amounted to 41,891,- 
890 short tons had much to do 
with the decision to establish an 
independent mining department 
at the University and also be- 
cause many students coming to 
the Engineering College were in- 
terested in mining courses. 

In 1907, Henry Mace Payne 
was appointed Professor of Min- 
ing Engineering. He. was suc- 
ceeded by Professor R. B. Brins- 
made in 1910. In 1911 Professor 
Brinsmade resigned. 

In 1912, Professor E. N. Zern 
was appointed head of the department 
and under his leadership the mining en- 
gineering developed rapidly. During his 
administration the Short Course in Coal 
Mining was started in 1913; the Mining 
Extension movement in the state was 
started in 1914; the Vocational two-year 
course in mining was started in 1913, 
and the course in Oil and Gas Engineer- 
ing was started in 1915. Professor 
Zern wrote a series of bulletins on min- 
ing which were published as bulletins 
of the College of Engineering and in 
addition he did a great deal of work 
among the mining men throughout the 
state, so that his administration is 
marked as one of great activity and ex- 
pansion of the mining department. 
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Model room with small mine fan and venti- 

lation models in center, Oldham gas testing 

machine on the right, and models of an oil 
derrick and a Phillips crossover dump. 


The mining laboratory, showing Butchart 
table and Hartz jig on right. 


Corner of oil laboratory, showing experi- 
mental petroleum still with fractionating 
column and condensers in foreground and 
Brown still:and evaporating kettles to left. 


Professor Zern resigned from the de- 
partment in 1917 and was succeeded by 
Professor A. C. Callen. The department 
continued to grow under Professor 
Callen’s administration and he enlarged 
and expanded the work of the mining en- 
gineering and extension departments. 
He resigned in 1924 to become Professor 
of Mining Engineering at the University 
of Illinois. 


REQUIREMENTS FOR ADMISSION 


Students entering the College of En- 
gineering must offer 15 units of credit 
from a standard high school or a fully 
accredited preparatory school. A unit 
of credit represents a year’s high school 
work in a single subject, with five reci- 


tations a week. The 15 units required 
must include—one and a half units of 
algebra, one unit of plane geometry, one- 
half unit of solid geometry, four units 
of English and two units in each of two 
other subjects. 

After a student enters the University 
he is required to take a mental-alertness 
test and these data are available to his 


class advisor for inspection. It is ob- 
vious that a candidate for a degree in 
mining engineering should be endowed 
with abilities that are peculiarly essen- 
tial to this occupation and if he does not 
possess these he should know about it 


Forge shop where the mining students 
learn the fundamentals of forging. 


A corner in the mining laboratory with 
bituminous spiral separator in the fore- 
ground and crushers and rolls in the rear. 


during his freshman year so that he can 
make a change to another course. 


MINING ENGINEERING CURRICULUM 


During the first two years of the 
course in mining engineering, the stu- 
dent is given a thorough training in the 
underlying principles of mathematics, 
chemistry and physics. Supplementing 
these are courses in surveying, including 
mine surveying, drawing, mineralogy, 
geology, English, and shop work. In the 
last two years of the course two options 
are provided, one in coal mining and 
the other in oil and gas engineering. 
The student is permitted to make his 
choice of either of these courses at the 
beginning of the sophomore year. 

In the coal mining option course the 
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The coal laboratory, fully equipped for all 

analytical work on coal and coal products, 

showing gas apparatus in rear and Parr 
and Emerson calorimeters on right. 


The foundry with cupola in background. 


Ventilation laboratory, showing Jeffrey re- 

versible fan connected to a General Elec- 

tric brush shifting motor with a Link-Belt 
silent chain drive. 


student specializes in mining subjects in 
the third year. These studies include, 
mining methods, with special emphasis 
on mechanization, geology and classifica- 
tion of coals, explosives and blasting, 
drilling, prospecting, shaft-sinking, haul- 
age, hoisting, drainage and pumping. 
The course in mining design in the 
senior year, consists in the projection of 
mine workings and design of mining 
plants and tipples. Thorough courses 
are given in mine gases, safety lamps, 
mine ventilation, coal preparation, with 
laboratory studies of the washability 
characteristics of certain coals, and em- 
phasis is placed upon principles and 
methods of modern coal cleaning devices. 
Courses in fuels, mine management, eco- 
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nomics, chemistry, electrical engineering, 
metallurgy, theoretical and applied me- 
chanics, hydraulics, structures and me- 
chanical engineering give the student the 
necessary training to deal effectively 
with engineering problems. 

The oil and gas option course is 
planned to give the student a knowledge 
of the fundamentals of mining but spe- 
cial emphasis is put on geological and 
oil and gas engineering studies. Courses 
in oil and gas production, oil refining, 
oil laboratory, geological surveying, 
structural geology, and fuels are among 
the specialized courses offered during 
the third and fourth years. 


TEACHING STAFF 


The teaching staff in the School of 
Mines is composed of men who have 
spent considerable time in the industry 
and as Morgantown is in the center of 
a large mining field, they are able to 
keep in close touch with the ever chang- 
ing conditions in the industry. 

Since all the instructors have had con- 
siderable industrial and mining experi- 
ence, the student’s training here is in the 
form of an apprenticeship to the older 
engineer who inculcates in him the prin- 
ciples and underlying science of his pro- 
fession so that during his college course 
he does not accumulate mere facts but 
receives that substantial training and 
grounding in fundamentals that makes 
for efficiency in engineering work. 


LocaTION oF SCHOOL oF MINES 


For students in coal mining engineer- 
ing the location of the School of Mines 
is unusually favorable, offering the stu- 
dent many opportunities for practical 
education and observation in engineering 
work. Morgantown is in the center of 
one of the richest and most extensive 
mining regions of the state, in which 
large mines are working in the Pitts- 
burgh, Sewickley and Upper Freeport 
seams. The University is within easy 
access of shaft, slope and drift mines 
and with outcrops of the coal measures 
in all the surrounding hills, the student 
here finds a veritable natural coal min- 
ing laboratory at the University’s back- 
door. 


The region abounds in deposits of 
glass sand, limestone, brick and fire 
clays, millstones and valuable building 
stones. Within the city or in nearby 
towns are numerous factories and man- 
ufacturing plants including large central 
electric power stations, cement plants, 
tin plate mills, glass factories, manufac- 
turing glass of every description, brick 
plants, by-product and bee-hive coking 
plants, brass and iron foundries, large 
oil and gas pumping and compressor 
stations and limestone mines, quarries 
and crushing plants. Connellsville is 
only 43 miles from Morgantown and 
Pittsburgh, the center of the world’s 
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greatest iron and steel industries is only 
80 miles distant. 


INSPECTION TRIPS AND OUTSIDE WorK 

At West Virginia the engineering stu- 
dents are required to correlate practical 
work with the academic work. The 
faculty insists that they supplement the 
class training by personal contacts with 
actual operating 
conditions and 
the factors that 
influence them. 
All candidates 
for degrees in 
engineering 
must spend at 
least six weeks 
during a vaca- 
tion period in 
some branch of 
engineering 
activity, prefer- 
ably in work re- 
lating to his 
major subject 
for which two 
hours of college 
credit is given 
and these cred- 
its are required for graduation. Stu- 
dents are recommended to spend all 
their vacation periods in practical work 
because the art of mining can bést be 
learned in the mines, but the science of 
mining can be learned best in the 
colleges. 

The mining students also make a num- 
ber of trips to nearby mines in connec- 
tion with their courses in mining 
methods and mine surveying, and during 
their senior year are required to take an 
inspection trip, lasting a week, to mines 
and plants throughout the state. 

The illustrations of the mining and 
chemical laboratories give some idea of 


C. EB. Lawall, Head of 
the School of Mines. 


One of the campus beauty spots. 
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the equipment and facilities of the School 
of Mines. The mining laboratory is 
equipped with a Blake crusher, Jeffrey 
bucket elevator, a 24-in. shaking screen 
and a 30-in. trommel screen, also rolls, 
jigs, a Butchart table, a Jeffrey-Robin- 
son coal washer, a bituminous spiral 
separator, a deletester for washability 
studies of coal and all other necessary 
equipment to run laboratory coal wash- 
ing experiments. 

The ventilation laboratory has a 
Jeffrey reversible mine fan, coupled to 
a brushing shifting motor by a Link- 
Belt Silent chain drive. The coal lab- 
oratory is equipped with fuel calori- 
meters, electric furnaces, and hot plates 
and all the necessary apparatus for 
making coal and gas analyses. The 
scheol has well equipped laboratories to 
carry on studies relating to coal and 
coke. 


THE MINING EXTENSION DEPARTMENT 


The Mining Extension Department is 
the department that carries on mining 
educational work among the mining men 
of the state. This work is directed 
chiefly to aid men who are already em- 
ployed in the mining industry and who 
need to supplement their experience with 
more accurate technical training. The 
mining extension movement in West Vir- 
ginia is based on the principle that “it 
is the duty of the state through one of 
its established agencies to extend an op- 
portunity for educational betterment to 
those who, in their earlier years, have 
failed, by reason of adverse environment 
to acquire a common school education.” 

An intimate knowledge of the mining 
regions of the state reveals the need for 
mining extension work such as the min- 
ing extension department is carrying on, 
and the unusual success that this de- 
partment has had, in bringing to the 
mining men a more thorough under- 
standing of their problems, has estab- 
lished this work throughout the state, 
and emphasizes the point that the min- 
ing men are beginning to understand 
that education does not stop with school 
or college days, but that one must be a 
close student of the progress and 
changes of his vocation if continued suc- 
cess is to be assured. This department 
has widened the period for miners, who 
left school at an early age to obtain a 
formal education and over 1,000 men 
each year are availing themselves of 
this opportunity. 

That the men of the coal industry are 
eager to learn more about the whys of 
things, and are interested in advancing 
themselves in their vocations is attested 
by the fact that during this past year 
1,186 men were enrolled in the mining 
extension department. Of these 1,186 
men 7.25 percent were under the age of 
20; 36.09 percent were between the ages 
of 20 to 30 years; 38.35 percent were 
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between the ages of 30 to 40 years, and 
18.31 percent were over the age of 40 
years. These figures clearly indicate 
that this department is reaching those 
students for whom it was primarily in- 
tended, and sets forth that this depart- 
ment is an important factor in the adult 
education program of the state. The 
example of nearly 1,200 mining men 
studying diligently night after night in 
the mining extension department 
throughout the school year to obtain an 
education, will impress you with the 
importance of this type of work. 

During the past year, Foreman De- 
velopment classes were taught at five 
places in the state. This is a significant 
trend in mining education. It means 
that the coal industry is beginning to 
cultivate a more skillful understanding 
of management problems on the part of 
its minor executives, and is insisting on 
more management per man than ever 
before. The request for this type of 
training came from several operator as- 
sociations over the state and the mining 
extension department now has the staff 
and equipment to carry on this type of 
educational work. 


SHortT COURSE IN COAL MINING 


The six weeks’ course in coal mining 
given every summer at the University 
reaches the men that are unable to at- 
tend the regular extension classes held 
throughout the school year. It is im- 
possible with our limited department to 
conduct mining extension classes in 
every mining community, and although 
classes were conducted at 39 different 
places last year, yet there were many 
demands for classes that could not be 
satisfied. The short course provides an 
excellent opportunity for the ambitious 
mining men to come to the University 
during the summer and obtain the train- 
ing necessary for advancement. With 
all the facilities and equipment of the 
University available to these men, this 
course is made rather intensive, and 
more advanced than the regular field 
courses. The associations that the stu- 
dents make, and the habit of study they 
develop during their six weeks’ stay at 
the University are important factors in 
this work. 


BUREAU OF MINE RESEARCH 


The Bureau of Mine Research has for 
its purpose the conducting of investiga- 
tions and making tests to better safe- 
guard the lives of miners and to bring 
about greater efficiency and conservation 
in the mining and mineral industries, to 
make such tests and investigations as 
may be required by the department of 
mines, to conduct such experiments and 
tests as may promote the development 
of the mineral industries of the state 
and to cooperate with the department 
of mines in the investigation of the cause 
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Mechanical Hall, occupied by the Departments of Engineering and by the School of Mines. 


of mine disasters and common mine ac- 
cidents. 

In general the object of the mining 
experiment station is to make available 
to the State Department of Mines both 
the staff and the equipment of the School 
of Mines for the study or investigations 
of all mining problems that will pro- 
mote the welfare of the mineral indus- 
tries of the state. 


GRADUATES AND RESEARCH WORK 


Important progress is being made in 
the graduate and research work of the 
School of Mines. Never before in the 
history of the coal industry has it been 
so necessary to develop and devise new 
methods for the utilization and burning 
of coal. The industry is advancing at 
such a rapid rate that it can not afford 
to ignore the fruitful results that scien- 
tific studies of coal will bring forth, but 
the industry spends a very small amount 
of money per ton of coal produced to 
develop the potential value of this val- 
uable raw material. We try to stim- 
ulate an interest in research work at the 
School of Mines and each year have 
graduate students working on special 
problems relating to coal. 


At present there are two graduate 
students in the mining school doing re- 
search work. One in the field of mining, 
and the other in the field of coal car- 
bonization work, this work will lead to 
the degree, master of science, for the 
students. 

One student is making a study of mine 
haulage systems in the state. The re- 
sults of this study will be published as 
a bulletin of the University with sug- 
gestions and recommendations on mod- 
ern mine haulage systems brought out 
by the study. 

The other graduate student is inves- 
tigating the properties of seven typical 
West Virginia coking coals, extending 
from the Pittsburgh coal in the northern 
part of the state to the Pocahontas 
coals in the southern part of the state. 
This investigation will include the study 
of the composition of the coal, the com- 
position of the ash, fusing point of the 
ash and possible by-product values and 
yields of these coals, and the results of 


this study will later be published as a 
University bulletin. 

Two graduate students working with 
the head of the School of Mines last 
year made,a study of Mining Methods 
in West Virginia. This was a study of 
all the typical methods of mining used 
in the state, including the performance 
record of each system and the advan- 
tages and disadvantages of each system 
under different conditions of mining. 
This bulletin is now being printed and 
will be distributed as soon as it is re- 
ceived from the press. 

During the past year the School of 
Mines has been very much interested in 
getting vocational mining courses taught 
in the high schools in certain coal pro- 
ducing districts. The purpose of this 
work is to adapt high school vocational 
courses to the industrial needs of the 
community. Coal mining courses in- 
cluded in the list of optional courses 
offered in the high school situated in 
mining communities will probably get 
some boys interested in the state’s most 
valuable and important industry, and if 
these courses are taught properly they 
will be of inestimable value to those 
boys who later decide to take up mining 
work as their vocation. 

The high schools at Berwind and 
Gary, W. Va., have just completed work 
of this kind and other high schools will 
start this type of work this year. This 
work will certainly impress the boys 
with the importance of the coal indus- 
try to the state and the relation of the 
coal industry to the other industries and 
will give them a new attitude toward 
mining work. 

The School of Mines of West Virginia 
University tries to satisfy all claims that 
the coal industry of the state places 
upon it. Through its faculty and equip- 
ment it stands ready to help the mining 
industry in any way that it can. If 
the industry wants to establish research 
scholarship in mining or fuel technology 
we have the staff and equipment to aid 
them, if they want to use the equipment 
of the school for any special research 
work it is available to them for we feel 
that the more service the school can be 
to the industry the more it is fulfilling 
its duties. 


— 
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LEGISLATIVE Review 


HE Senate is in the thick of a fight 
‘ke the tariff revision bill, al- 

though leaders in charge of the 
legislative program are hopeful of dis- 
posing of the measure before the regular 
session of Congress begins December 3. 
Reversing the former order of procedure, 
the Senate, on suggestion of Democratic 
leaders, first considered the special and 
administrative features of the measure, 
deferring until a later time the rate and 
free list schedules. Consideration of the 
measure was begun by the Senate on 
September 9, and the prospective fight 
over whether the revision should be con- 
fined to agricultural products did not 
materialize, the opponents of the meas- 
ure confining their opposition to a gen- 
eral attack on the bill as a whole and 
the flexible provisions in particular. 
Little time was wasted in the usual open- 
ing series of prepared addresses on the 
tariff, and the Senate immediately pro- 
ceeded to act on the committee amend- 
ments. 


A new feature in tariff legislation was 
injected by the Democrats when they 
forced the adoption of the resolution call- 
ing on the Treasury Department to make 
available to the Finance Committee infor- 
mation as to profits or losses, costs of 
production, and wages paid by industries 
affected by the tariff bill. The leading 
members of the committee have decided 
not to give out the names of these com- 
panies and information thereon furnished 
by the Treasury Department unless di- 
rected by a vote of the committee on the 
ground that to do so would be to violate 
the secrecy of income tax returns. 


Another bill of particular interest to 
the mining industry which has come be- 
fore Congress since the Senate recon- 
vened on August 19 after its recess of 
two months, is a bill by Senator King, of 
Utah, to turn over the public lands and 
their resources to the states, and to estab- 
lish a branch of the Interior Department 
in one of those states to which would be 
transferred the Bureau of Mines, Geologi- 
cal Survey and General Land Office. The 
House will not reconvene until October 14 
for the transaction of business. 


The following is a summary of recent 
legislation before the Senate: 


Senate begins consideration of tariff revision 

bill—Calls on Treasury Department for income 

tax data to determine whether rates are justi- 

fied—Legislation proposed to grant public lands 
to the states 


Tax RETURNS 


S. Res. 108, by Mr. Simmons (Dem., 
N. C.)—tThis resolution, which was 
adopted by the Senate, provides for in- 
spection of income tax returns by the 
Finance Committee in connection with 
consideration of the pending tariff bill. 
The resolution is as follows: 


That the Committee on Finance is di- 
rected forthwith to request the Secretary 
of the Treasury, pursuant to the author- 
ity vested in it under the internal reve- 
nue laws, to furnish the committee, at the 
earliest practicable date, a statement in 
detail for each of the taxable years 1922 
to 1928, inclusive, of the profits or losses, 
as the case may be, and a separate state- 
ment for each of said years of each of 
the following items: 

Gross sales from trading or manufac- 
turing less goods returned, and any al- 
lowances or discounts from the sale price, 
and 

(a) Inventory at beginning and close 
of each year; 

(b) Merchandise bought for sale for 
each year; 

(c) Cost of manufacturing o. other- 
wise producing goods, separately (1) 
salaries and wages exclusive of compen- 
sation of officers, (2) material and sup- 
plies, and (3) compensation of officers, 
of the taxpayers whose names the com- 
mittee, or the majority or minority 
members thereof, may from time to time 
during the consideration by the Congress 
of the pending tariff legislation transmit 
to the Secretary as being the names of 
taxpapers whose business is, in the opin- 
ion of the committee, or of the majority 
or minority members thereof, affected by 
the pending tariff legislation—in so far 
as such profits or losses are contained in 
or shown by the income tax and capital 
stock returns of such taxpayers, segre- 
gated, so far as may be practicable, to 
show the profits or losses, as the case may 
be, in the several branches or depart- 
ments of the business of such taxpayers. 

S. Res. 113, by Mr. McMaster (Rep., 
S. Dak.)—This resolution proposed to 
make available to Senators data from 
the Tariff Commission on the pending 
tariff bill. The resolution is as follows: 

That on request of any Senator, the 
Finance Committee of the Senate is 
hereby directed to obtain from the Tariff 
Commission complete and full informa- 
tion, whether confidential or otherwise, 
within its possession, pertaining to any 
subject matter contained in House bill 
2667, entitled “An act to provide revenue, 
to regulate commerce with foreign coun- 
tries, to encourage the industries of the 
United States, to protect American labor, 
and for other purposes.” All such in- 


formation so obtained shall be accessible 
to each Senator. 


S. J. Res. 68, by Mr. Blaine (Rep., 
Wis.)—This resolution proposed to sus- 
pend the secrecy of. income tax returns 
during consideration of the tariff bill. 


PuBLIC LANDS 

S. 1593, Mr. King (Dem., Utah)—This 
bill proposes to grant the unreserved and 
unappropriated public lands to the states. 
Such lands and the proceeds from their 
sale, lease or other disposition shall be 
used by the states for the support of their 
public institutions as their legislatures 
may determine. The act shall not apply 
to any public lands (1) included within 
any military or Indian reservation; (2) 
with respect to which any suit or pro- 
ceeding is pending on the date of the ap- 
proval of this act in any court of the 
United States; or (3) with respect to 
which any entry or application therefor 
has been made, or any right or claim has 
been initiated, under the provisions of 
law in force on the date of the approval 
of this act. Upon the restoration to the 
public domain of any lands excepted in 
clause (1) of this subdivision, or if, upon 
the determination of a suit or proceed- 
ing under clause (2) of this subdivision, 
title to the lands involved therein is in the 
United States, or upon the relinquish- 
ment or cancellation of any entry, appli- 
cation, right, or claim to lands excepted 
under clause (3) of this subdivision, such 
lands shall become immediately subject to 
the provisions of this act. 

The grant made by this act shall be 
subject to the right of the holders of 
outstanding land certificates or scrip to 
locate such certificates or scrip in accord- 
ance with the provisions of law in force 
on the date of the approval of this act 
upon lands herein granted so long as the 
title to such lands remains in the par- 
ticular state to which they are granted 
by this act. 

The act will take effect when the state 
legislatures accept the grant, but such 
acceptance must be within four years 
after approval of this act. The bill will 
not apply to territories or possessions of 
the United States. On receipt of notice 
of acceptance from any state, the Interior 
Department will deliver to the state such 
maps, records, (Continued on page 818) 
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New Basis for Mine Depletion Allowance 


Recommended 


Report of investigators to Joint Congressional Com- 

mittee on Internal Revenue Taxation recommends 

new basis of allowance—Percentage of net income 

adjusted to allocate reasonable amount of income to 

plant investment—Coal industry said to receive less © 
depletion than warranted 


depletion allowances to the mining 

industry are proposed for consid- 
eration by the Joint Congressional Com- 
mittee on Internal Revenue Taxation in 
a report to it by L. H. Parker, chief of 
its Division of Investigation, made pub- 
lic September 23 for purposes of infor- 
mation and discussion. The depletion 
methods suggested are: Fixed rates per 
unit, percentage of gross income, per- 
centage of net income. It is stated that 
the percentage of net income method will 
result in elimination of discovery de- 
pletion and partial elimination of March 
1, 1913, valuation; stability of revenue 
from this source; correction of inequities 
between different industries and between 
taxpayers in the same industry; and sim- 
plification of administration. 

The report states that the distribution 
of depletion allowances among taxpayers 
in the mining industry is inequitable, the 
allowances being excessive in some in- 
stances; that the present depletion sys- 
tem lacks certainty, and is expensive to 
the Government and to taxpayers. “The 
present depletion allowances depend in 
each case almost entirely upon certain 
factors and conditions which would ap- 
pear to have very little if any relation- 
ship to the computation of a fair annual 
income at the present time,” says the 
report. “In proposing new plans for the 
determination of depletion, the view has 
been taken that it is important to have 
taxpayers similarly situated pay the 
same rate of tax so that they may com- 
pete with each other without disadvan- 
tage as far as Federal taxes are con- 
cerned. Under the present system some 
taxpayers pay high taxes and others are 
practically tax exempt. The methods of 
percentage depletion proposed are not 
such a departure from the present sys- 
tem as would appear from preliminary 
inspection. The analytic methods of val- 
uation now used in most important cases 
arrive at a value through the estima- 
tion of future expected profits. Deple- 
tion based on a percentage of the net 
income from the property merely use 
actual figures instead of estimates.” 

The report points out that the difficul- 
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Stenson methods for computing 


ties confronting the Internal Revenue 
Bureau in the valuation of natural 
resources are almost insurmountable as 
the present methods of valuation allow 
wide discretion in individual judgment, 
resulting in differences of opinion even 
with respect to the same properties. 
“Many actual cases exist in which ex- 
perienced engineers have differed in their 
reports on the same property by at least 
400 percent,” says the report. “The date 
of valuation is so far removed from the 
date when the examination must be made, 
that it is practically impossible to secure 
sufficient evidence to determine a correct 
valuation. The turnover of personnel in 
the bureau and the magnitude of the 
undertaking have added to the difficul- 
ties.” Mr. Parker states that the pro- 
posed plan for the percentage of deple- 
tion will eliminate, at least partially, the 
difficulties and inequities arising under 
the present system. He states that it has 
been impracticable to assemble sufficient 
data at this time to make a complete test 
of the soundness of the new principles 
applying to the depletion, and suggests 
that taxpayers analyze and apply them to 
their individual cases. 


PROPERTY COST 


“From an accounting standpoint, the 
proper basis for determining depletion is 
the cost of the property,” says Mr. 
Parker, but he does not recommend this 
basis because “of the apparent hardships 
resulting from its application.” As each 
of the three methods of valuation now in 
use by the bureau are based upon differ- 
ent principles the report says they do not 
produce the same results. Analyzing the 
defects in the present system, the report 
states that the administration of the de- 
pletion allowance is lacking in uniformity 
in computing depletion due to the exer- 
cise of individual judgment, lapse of time 
between the basic date and examination 
of the tax return, inability to secure suffi- 
cient evidence to establish a correct valu- 
ation, and excessive expense to the Gov- 
ernment and taxpayer. 

In pointing out that the present sys- 
tem leads to instability of revenue, the 
report states that depletion of deduction 


is now allowed before arriving at income. 
“In lean years the present depletion 
allowances practically wipe out the tax 
of this industry, in spite of the fact that 
substantial dividends are paid, while in 
prosperous years high taxes are col- 
lected,” says the report. “As a result, 
the revenue received from the industry is 
more unstable than in the case of other 
industries, which is undesirable from* a 
practical revenue standpoint. The differ- 
ent laws relating to depletion as applied 
to different industries are not uniform. 
The oil and gas industry is allowed per- 
centage depletion based on gross income 
before the deduction is computed. The 
effect is to vary the deduction in propor- 
tion to gross receipts from sales. Con- 
trasted with this are the allowances 
based on 1913 or discovery value in which 
cases the depletion varies with the quan- 
tity produced. In certain limiting cases, 
depletion is allowed on a percentage of 
net income. Valuation methods applied 
by the bureau and taxpayer are not uni- 
form and produce inequalities hetween 
different industries. Taxpayers who make 
discoveries in periods of prosperity are 
allowed large deductions while those who 
are unfortunate in making discoveries in 
years of depression are required through- 
out the life of the property to take a 
lower rate.” 


PLANS OUTLINED 


Two plans for applying depletion on 
the basis of percentage of net income are 
suggested as follows: (1) percentage of 
net income from the property, which is 
similar to the Canadian system; (2) per- 
centage of net income adjusted to allo- 
cate a reasonable amount of such net in- 
come to plant investment. It is said the 
last plan, when applied to concrete cases, 
appears to produce more equitable re- 
sults than the first. 

In illustrating administrative difficul- 
ties and defects in the present system, the 
report gives figures showing the separate 
valuation of ten copper companies, who 
were given a total valuation of $950,- 
537,647 by one engineer and $167,989,773 
by another. Analyzing all corporations 
from 1922 to (Continued on page 818) 


— 


Mechanization Report No. 29-3 


The Haulage Factor in Mechanical Loading 


By G. B. SOUTHWARD 


chanical loaders, it has become 

recognized that their operating ca- 
pacity is dependent on a number of fac- 
tors outside of the loading rate of the 
machine. The chief of these factors is 
the mine car transportation and it will 
be the purpose of this article to analyze 
and show how the various phases of 
transportation affect the productive load- 
ing capacity. This discussion will be 
confined entirely to transportation and 
the other operations such as shooting, 
snubbing and shearing will not be taken 
into account at this time. 

Loading machines are used in two sys- 
tems of mining, room-and-pillar and long 
face. In long face mining, theoretically 
at least, the transportation problem is 
comparatively simple as it consists in 
placing and moving the cars in a solid 
trip on a track parallel to the working 
face. In this case the principal delay is 
in changing the mine car trips. In room- 
and-pillar work, there are three sources 
of transportation delays; first, the time 
required for shifting single cars to the 
loading machine at the working face; 
second, the time lost in changing gather- 
ing trips; and third, the time lost in mov- 
ing the loading unit from one room to 
another. These three operations all have 
a separate effect on the productive ca- 
pacity of the unit and the following dis- 
cussion will deal primarily with the ques- 
tion of single car delivery to a loading 
machine. 

Each type of mechanical loader has a 
certain rated loading capacity at which 
it will perform but the actual productive 
rate of a mechanical loading unit is not 
equal to the machine capacity unless the 
loader is operating continuously, dis- 
charging onto a conveyor or into a trip 
of mine cars. For instance, a machine 
may actually load a two-ton mine car in 
one minute but if the haulage delays are 
such that only 30 cars are loaded in one 
hour, then the operating or effective rate 
of the machine during that time is only 
one ton per minute. Obviously, there- 
fore, the productive rate of a mechanical 
loading unit is the actual tonnage which 
is loaded. 


Ses the first introduction of me- 


Formula and curves showing relation be- 
tween loading machine production, mine 


This actual tonnage which is loaded is 
dependent on three major features—(1), 
the loading rate of the machine; (2), the 
capacity of the mine car; and (3) the 
time that the loading machine is idle. 
Each of these has a certain effect on the 
productive rate of the loading unit and 
it is evident that this rate can be in- 
creased by increasing the loading rate of 
the machine, by increasing the capacity 
of the mine car or by decreasing the time 
that the loading machine is idle. How- 
ever, the changes effected in the produc- 
tive rate do not vary in exact. ratio to 
the changes made in any of these three 
factors and it will not necessarily double 
the output of the operating unit, to 
double either the machine loading rate 
or the capacity of the mine car or to 
halve the time that the machine is idle. 
The relation which does exist between 
these three factors and the productive 
loading rate, while not proportional, is 
definite and when mine cars are delivered 
one at a time to a loading operation, 
this relation can be expressed and cal- 
culated by the equation shown below. 
This is not submitted with the idea of 
attempting to reduce mechanical loading 
to a mathematical formula but it is sub- 


car capacity and time of car changes 


mitted to show, theoretically, how the 
various phases of transportation affect 
the efficiency of a mechanical loading 
unit. 

The three variables in this formula 
each have several values within the cus- 
tomary range of operation; loading ma- 
chine rates vary from one to three tons 
per minute, mine car capacities vary 
from one to six tons and the time re- 
quired for single car changes is from two 
minutes to half a minute. The theoreti- 
cal productive capacity of a loading unit 
with any desired combination of these 
operating factors can be calculated from 
this formula but the relation between 
them can be more clearly seen when 
shown graphically as in Figures 1, 2 and 
8. These show that changes in these 
operating factors will effect material in- 
creases in the tonnage loaded but they 
also indicate that there is an economic 
limit for each one of these factors beyond 
which any further gain in production 
should be made by changes in one or 
both of the others. 

The limits within which each of these 
factors provide the greatest degree of 
efficiency for the operation is indicated in 
the curves in Figures 4 and 5. Figure 4 


When a loading machine is at a working face, operating at a 
uniform rate and loading into mine cars which are delivered and 


placed one at a time: then— 


(1) Production Capacity = 
(in tons per minute) 


Mine Car Capacity (tons) 
Time of one car loading cycle (minutes) 


Example—If the mine cars have a capacity of 2 tons, and if a loaded 
car is being taken away from the machine once every 3 minutes, then 
the productive capacity of the operation is 2/3 tons per minute. 


(2) Car Loading Cycle = Time of Loading One Car + Time of One Car Change. 


Mine Car Capacity (tons) 


(3) Time of Loading One Car = [loging Machine Rate (tons per minute) 


(4) From (2) and (3) 


Car Loading Cycle = Mine Cac Capacity + Time of Car Change. 


Loading Machine Rate 


THEN from (1) and (4) 
PRODUCTION CAPACITY = 


MI 


MINE CAR CAPACITY 
AR CAPACITY 


(in tons per minute) 


x 
LOADING MACHINERATE * CHANGE 
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80 tons 


| 


Production curve with a ma- 
chine loading rate of 3 tons 


74 per minute. 


Production curve with a ma- 


60 tons 


chine loading rate of 2 tons 
per minute. 


Production curve with a ma- 


40 tons 


chine loading rate of 1 ton 
per minute. 


Note.—Horizontal lines in 


20 tons 


TONNAGE LOADED 


i curves indicate non-productive 
| time of one minute for single 
bee car changes. Slanting lines 


tion with varying machine loading rates. 


indicate tonnage and loading 
| time for one mine car of 2 


tons capacity. 
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FIGURE 1 
Curves showing a comparison of the production rates of a mechanical loading opera- 


The capacity of the mine cars is constant 


at 2 tons. and the time for a single car change is one minute. 


120 tons 


71 Dotted line shows production 
| of machine operating at 100 


100 tons 


7 j percent capacity with no car 
| delays. Rate—2 tons per min- 
| ute or 120 tons per hour. 


y } Production curve with mine 


80 tons 


cars of 6-ton capacity. Rate— 
; jf 90 tons per hour. 


Production curve with mine 
cars of 4-ton capacity. Rate— 


) - 80 tons per hour. 
| | Production curve with mine 


60 tons 


cars of 2-ton capacity. Rate— 
60 tons per hour. 


40 tons 


TONNAGE LOADED 


‘ 


| Note. — Horizontal lines in 
curves indicate non-productive 


time of one minute for single 
| ear changes. Slanting lines 


20 tons 


indicate tonnage and loading 
time for one mine car. 


60 
min 


“i 


OPERATION 


FIGURE 2 

Curves showing a comparison of the production rates of a mechanical loading opera- 
tion with mine cars of different capacities. The loading machine rate is constant 
at 2 tons per minute and a constant time of one minute is used for a car change. 


120 tons 


T 
| 
+ 


7'| Dotted line shows production 
// |of machine operating at 100 


percent capacity with no car 
delays. Rate=—2 tons per min- 
ute or 120 tons per hour. 


100 tons 


Production curve with one- 
half minute time for car 


80 tons 


change. Rate=—80 tons per 
hour. 


Production curve with one 


60 tons 


Rate—60 tons per hour. 


Production curve with two 
minutes time for car change. 


40 tons 


Rate—40 tons per hour. 


TONNAGE LOADED 


4 
} 
1 
71 minute time for car change. 
m 


Note. — Horizontal lines in 


20 tons 


curves indicate non-productive 
time for single car changes. 


Slanting lines indicate ton- 
| nage and loading time for one 


mine car of 2 tons capacity. 


OPERATION 
FIGURE 3 


Curves showing a comparison of the production rates of a mechanical loading opera- 
tion with varying times for single car changes. The loading machine rate is con- 
stant at 2 tons per minute and the mine car capacity is 2 tons. 
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plots the effect of increasing the loading 
machine capacity where the mine car ca- 
pacity and the time of car change re- 
mains constant and shows that where the 
output of the operation is increased in 
this manner alone, there is a correspond- 
ing drop in the machine efficiency. It 
also shows that this efficiency loss is 
greater with a small capacity mine car 
than with a larger car. The curves in 
Figure 5 show the effect of increasing the 
capacity of the mine car and reducing 
the time of mine car change with the 
machine loading rate remaining constant. 
This indicates that either of these 
changes have the effect of increasing the 
output and also raise the efficiency of the 
operation and bring it closer to the ca- 
pacity of the loading machine. 

Every mine operator who is using or 
contemplating the use of mechanized 
loading is interested in getting the great- 
est possible production from the equip- 
ment and the men employed, and the 
definite relation which exists between 
these three factors is immediately ap- 
parent on inspecting the graphs in the 
following figures. The value of knowing 
this relation lies in the fact that it gives 
an opportunity of determining which 
method of increase should be adopted at 
any particular mine and the cost of in- 
stalling larger mine cars, the cost of bet- 
tering the haulage facilities so as to 
bring about a quicker mine car change 
or the cost of a larger loading unit can 
all be balanced against the production 
increase which will result. A production 
increase alone, however, may not be the 
correct answer unless the efficiency of the 
operation is also raised, as a larger out- 
put produced by a loss of operating effi- 
ciency may easily result in an increased 
mining cost. 


IGURE 1 shows the effect of increas- 

ing the loading machine capacity 
from 1 to 3 tons per minute with the 
mine car capacity remaining constant at 
2 tons and the time of the car change at 
one minute. Under these conditions a 
loading machine rate of 1 ton per minute 
gives a theoretical productive capacity of 
40 tons per hour; a machine rate of 2 
tons per minute has a production of 60 
tons per hour and a rate of 3 tons per 
minute produces 72 tons per hour. The 
productive rate is not in exact propor- 
tions to the machine loading rate as a 100 
percent increase in the machine capacity 
from 1 to 2 tons per minute increases the 
production rate 50 percent or 20 tons 
per hour while a 50 percent increase in 
machine capacity from 2 to 3 tons per 
minute increases the production rate only 
20 percent or 12 tons per hour. 


IGURE 2 shows the effect of chang- 
ing the capacity of the mine car from 
2 to 6 tons with the loading machine rate 
remaining constant at 2 tons per minute 
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and the time of car change at one minute. 
Under these conditions a 2-ton mine car 
gives a theoretical productive rate of 60 
tons per hour; a 4-ton car gives a rate of 
80 tons per hour and 6-ton car gives 90 
tons per hour. The productive rate does 
not increase in proportion to the capacity 
of the mine car as a 100 percent increase 
in car capacity from 2 to 4 tons increases 
the productive rate 33 1/3 percent or 20 
tons per hour while a 50 percent increase 
in car capacity from 4 to 6 tons increases 
the productive rate only 12% percent or 
10 tons per hour. 


IGURE 3 shows the effect of de- 

creasing the time required for shift- 
ing single cars at the loading machine 
from two minutes to half a minute with 
the loading machine rate remaining con- 
stant at 2 tons per minute and the mine 
car capacity at 2 tons. Under these con- 
ditions where a car change requires two 
minutes the productive rate of the opera- 
tion is 40 tons per hour; with a one min- 
ute car change the productive rate is 60 
tons per hour and with a half minute 
change, the rate is 80 tons per hour. The 
productive rate is not proportional to the 
time of the car change as a 50 percent 
decrease from two to one minutes in- 
creases the productive rate 20 tons or 50 
percent, while a 50 percent decrease from 
one minute to half a minute increases 
the rate 20 tons or 33 1/3 percent. 


IGURE 4 has curves showing the in- 

crease in the production rate of a 
mechanical loading operation which is 
made by increasing the loading capacity 
of the machine. Four curves are plotted 
with mine car capacities varying from 2 
to 8 tons and all with a uniform time of 
one minute for a single car change. This 
figure also shows by a heavy dotted line 
the rate of production when the loading 
machine is operating at 100 percent ca- 
pacity with no delays for car changes. 
By comparing each of these curves with 
the 100 percent efficiency line it will be 
seen that as the machine loading rate is 
increased, without either increasing the 
car capacity or decreasing the time for the 
ear change, the line of production drops 
further away from the full machine ca- 
pacity. The vertical distance between a 
curve and the dotted line at any point is 
the measure of the efficiency loss of the 
machine operating at the production rate 
indicated by the horizontal line passing 
through the curve at that point. This 
shows that to increase the loading rate 
of the machine alone has the effect of 
decreasing the efficiency of the operation. 
A comparison of the four curves with 
each other shows that an increased ton- 
nage is obtained with a greater efficiency 
by using larger capacity cars and this 
same effect would follow a decrease in 
the time of the car change as will be 
illustrated in Figure 5. 
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/\ Dotted line shows production 
machine operating at 100 


200 tons | 


Percent efficiency, with no 


delays. 


160 tons | 


Curve of tonnage production 
with an increasing machine 
loading rate, using 8-ton cars. 


LOADED 


Curve of tonnage production 
with an increasing machine 


loading rate, using 6-ton cars. 


120 tons | 


Curve of tonnage production 
with an increasing machine 
loading rate, using 4-ton cars. 


80 tons 


Curve of tonnage production 
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40 tons 
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FIGURE 4 


Curves showing rate of production increase made by increasing the loading rate of 
the mechanical loader. 


with an ‘nereasing machine 
| loading rate, using 2-ton cars. 


| 

| Note.—The time for a single 

ear change in these production 
curves is one minute. 


@ 120 tons 
4 


VA, 100 tons 


Curve of tonnage production -— 


with a decreasing time for the 
car change using 8-ton cars. 


Curve of tonnage _ production 
with a decreasing time for the 


80 tons 


ear change using 6-ton cars.) 


60 tons 


Curve of tonnage production = — 
with a decreasing time for the} | 
ear change using 4-ton cars.}—+——+ 


Curve of tonnage production | 


40 tons 


with a decreasing time for the} 


Curve of tonnage production] | 
with a decreasing time for the }_——1 


| | 
ear change using 2-ton cars.| 

| 

| 
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20 tons 


car change using l-ton cars. 


3 min 


2 min. 


N 
TIME OF CAR 


FIGURE 5 


Curves showing rate of production increase made by decreasing the time required 
for single car changes. 


2 
CHANGE 


IGURE 5 has curves showing in- 

creases in the production rates in a 
mechanical loading operation which are 
made by decreasing the time required for 
single car changes. Five curves are 
plotted with mine car capacities varying 
from 1 to 8 tons and all with a uniform 
machine loading rate of 2 tons per min- 
ute. The vertical lines indicate, at the 
points where they cut the curves, the in- 
crease in production rate which can be 
made by increasing the mine car ca- 
pacities for any given time of car change. 


The horizontal lines represent the actual 
tonnage production and their intersec- 
tions with the curves show several com- 
binations between the car capacity and 
the time of car change required for that 
production when the machine is loading 
at a rate of 2 tons per minute. These 
curves show that an increased car ca- 
pacity or a decreased time of car change 
gives a greater production and a higher 
operating efficiency as they all approach 
the line of full machine capacity of 120 
tons per hour. 
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PRACTICAL OPERATING MEN’S DEPARTMENT 


NEWELL G. ALFORD 
Editor 


Practical Operating Problems 
of the Coal Mining Industry 


AUXILIARY VENTILATION 
on Butt Entry Work 


NE of the Stotesbury mines of the 

C. C. B. Smokeless Coal Company 

is operating on a two-shift basis 
and getting out the well-known Poca- 
hontas smokeless coal at the rate of about 
300 tons per day. One auxiliary venti- 
lating unit, consisting of a 5-hp. Jeffrey 
motor-driven fan and about 475 ft. of 
12-in. Ventube is in regular use on butt 
entry work and two similar fans with 
shorter lengths of Ventube are used in 
connection with room and pillar mining. 


GENERAL MINE LAYOUT 


The accompanying sketch shows the 
general layout of the entry system at 
Stotesbury mine. The four-way main 
entry leading off from the bottom of the 
slope will ultimately be several miles in 
length. Three-way cross entries lead off 
from either side of the main entry at 
right angles to it every 2,000 ft. The 
two-way butt entries are driven between 
the three-way cross entries and parallel 
to the main entry at intervals of ap- 
proximately 480 ft. This leaves panels 
of coal measuring approximately 
480 x 2,000 ft. for recovery by the room 
and pillar method. 

The seam in the area now being worked 
is about 3 ft. 3 in. thick, making the con- 
veyor system of loading the only practical 
one to use. Three conveyors and three 
gangs of men are regularly used, one 
driving butt entries and the other two 


* Survey by A. C. Nielsen Company, engineers, 
in cooperation with: C. R. Stahl, superintendent, 
and P. C. Graney, general manager, C. C. B. 
Smokeless Coal Company, Mount Hope, W. Va. 


Application of blower and tubing for ventilation of 

working faces in entries, rooms and pillars in a con- 

veyor operation—Faster rate of driving and decreased 
ventilation costs result 


working on the room and pillar system. 
The combined output of the three gangs, 
as previously mentioned, is approxi- 
mately 300 tons of coal per day. 


ROOM AND PILLAR WoRK 


Methods: A sketch of room and pillar 
layout is shown on the same sheet as is 
the general layout of this company’s 
entry system. Rooms are driven at in- 
tervals of 60 ft., center to center, off the 
butt entries. They are up to 240 ft. in 
length and 40 ft. in width, leaving pillars 
20 ft. through. Two areas of this kind 
are mined simultaneously; one room 
being driven while the pillar is being re- 
covered in the preceding room. A con- 
veyor extends into each room and dumps 
into cars spotted in the entry. Each 
crew consists of five men, four working 
at the face and the fifth at the loading 
point in the room neck. 


Two cuts are ordinarily cleaned up on 
each shift. Three shots are usually fired, 
one at a time. Ventube has been found 
effective, not only in supplying fresh air 
to the working crew during loading op- 
erations but also in clearing away the 
smoke and gas after shooting. Permis- 
sible explosives are used and the men 
can return to the face within one minute 
after each blast. 

Ventube application: The fan supply- 
ing air to the Ventube system is located 
just back of the neck of the room which 
it serves, and the tubing is carried up to 
within about 10 ft. of the working face. 
No other method of ventilation has been 


used in connection with this kind of min- 
ing and it is the opinion of the manage- 
ment that no other system would be 
practical. 

Cross-cuts might be used between 
rooms, but the feeling is that these would 
weaken the roof to a dangerous extent. 
This hazard would be greatest in con- 
nection with the pillar work, particu- 
larly at the time of removing the last 
stand of coal on the near side of a cross- 
cut. Furthermore, the use of cross-cuts 
between rooms would necessitate hang- 
ing curtains in the haulage-way just 
ahead of the last rooms driven. This 
closure would seriously interfere with the 
movement of trips and would need to be 
held aside every time a trip went through. 
The air current would thus be short cir- 
cuited along the direct route up the entry, 
and it is considered that the uncertainties 
of this type of room ventilation far off- 
set any good features it may have. 


A typical butt entry is sketched, in 
process of driving, and the method is 
briefly described: 

Driving methods: Butt entries, as pre- 
viously explained, are driven in pairs, 
parallel to the main entry and with 
480-ft. blocks of coal between. They are 
about 2,000 ft. long (between cross 
entries) 16 ft. wide and 6 ft. high when 
finished. Reference to the sketch, pre- 
viously mentioned, will clarify the fol- 
lowing description. 

At the stage pictured in the sketch, 
the left-hand entry has recently been car- 
ried at a height of a little less than 4 ft. 
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to a point 240 ft. beyond the breakthrough 
shown at “A.”. The conveyor used for 
this work has been removed from the left 
and set up in the right-hand entry to 
carry out coal brought down as the latter 
entry is advanced. While part of the 
driving gang are at work on the right, 
loading coal on the conveyor, the others 
are getting out slate on the left and lay- 
ing track behind them as rapidly as a 
6-ft. car clearance is secured. 

The conveyor gang will have pro- 
gressed about 240 ft. and driven a break- 
through into the left-hand entry at that 
point at about the same time the track 
gang completes its removal of slate and 
lays track up to the left-hand face. The 
gangs will then change places, the con- 
veyor crew beginning the removal of coal 
from another 240-ft. section on the left, 
while the other men continue their slate 
removal and track laying work in the 
next entry beyond breakthrough “A.” 

Ventilation: The position of the aux- 
iliary fan and the Ventube duct during 
the driving operation just described is 
clearly shown in the sketch. The 12-in. 
duct is carried down both entries to 
within about 10 ft. of the working face 
on pegs driven into the rib. A single 
fan, with a 5-hp. driving motor, is 
equipped with a Y-piece and made to 
supply air to both lines of duct. Break- 
through “A,” like those preceding it, re- 
ceives a concrete stopping as soon as the 
next breakthrough has been opened 240 ft. 
further along. 

Progress: The driving of a 6 x 16 x 
2,000 ft. double-butt entry of this kind by 
methods just described requires a total of 
about 134 two-shift days—about 16% 
days for each of eight sections. There 
are seven breakthroughs and a corre- 
sponding number of concrete stoppings. 
Nineteen 25-ft. sctions of 12-in. Ventube, 
the maximum requirement, are kept on 
hand, and there are eight set-ups of the 
ventilating equipment. 


VENTILATION Costs ON DOUBLE-BUTT 
ENTRY WorK 


An accompanying table shows a brief 
summarization of the essential data re- 
garding present methods and a detailed 
analysis of costs for a typical 2,000-ft. 
butt entry. 

The Jeffrey fan used in connection 
with the Ventube system on entry work 
cost $324 originally and is depreciated 
on the basis of an expected five-year life. 
Depreciation, average interest at 6 per- 
cent, and a general allowance of $10 per 
year for repair and maintenance work 
gives a total fixed charge of $86.46. The 
fan is normally in use for about 300 days 
each year, and the cost for a 134-day 
period one-butt entry job is $38.62. 

The 12-in. Ventube cost about $14 per 
25-ft. length complete. Experience to 


date indicates an average cost of $237.62 
per entry. This mine shows a total of 
not more than $10 per set-up for getting 
its Ventube up in an entry and putting 
the fan into position; this item figures 
$80 per entry and power for the fan 
motor costs approximately $201. The 
total cost for the seven concrete stop- 
pings now required is $210. The five 
items listed above give a total of $767.24 
as the present auxiliary ventilation cost 
per butt entry. 


c. C. B. SMOKELESS COAL COMPANY 
STOTESBURY MINE 


Ventilation Costs on Double-Butt Entry Work, 
Ventube and Fan 
General data: 
Method of ventilation—du Pont Ventube. 
Entry dimensions— 
Langth (single) feet.. 2,000 


Depth— 
feet. . 314 
Distance between breakthroughs, feet. . 240 
Driving schedule— 
Between breakthroughs....... days. . 16% 
Breakthroughs per 2,000 ft........ 7 
Total days per 2,000 ft............ 134 
Approximate length of air duct per 
re eet... 475 
Number of set-ups per 2,000 ft. entry. 8 
Ventube system: 
Annual charges on fan— 
Depreciation $324~5-yr. life..... $64 80 
Average interest at 6 percent.... 11.66 
Maintenance and repair allowance. 10.00 
Total annual fixed cost...... $86.46 


Costs per entry— 
Fan—$86.46 (300 daysX134 days) 


Ventube—average ............... 237.62 
Labor—$10 per set-up <8......... 80.00 
Power—75 kw. hr. (day at 


Concrete stoppings— 
2% cu. yd. at $12X7 required. 210.00 


Total ventilation costs...... $767.24 


USE OF FROTH-FLOTATION PROC- 
ESS IN CLEANING COAL 


The froth-flotation process, used ex- 
tensively in the concentration of ores, 
has been applied within recent years to 
the separation of coal from ash-forming 
materials, says the Bureau of Mines in 
Bulletin 300, dealing with coal washing 
investigations, recently issued. Briefly, 
the process involves the agitation of raw 
coal, 1/10-inch size or finer, with 4 to 10 
times its weight of water and a small 
quantity of reagent (0.5 to 5 pounds per 
ton of dry coal). The reagent with air 
forms a froth supporting the coal, which 
floats at the surface and may be removed, 
while the ash-forming materials are 
largely rejected and remain in the bulk 


-of the water and may be separately re- 


moved. Many reagents may be used; 
these include certain oils, soluble organic 
substances, certain alcohols, and soaps. 
The process appears to be particularly 
applicable to coal that is originally fine 
or to those coals that are crushed to fine 
sizes as a part of normal preparation 
treatment, as for coking, or that require 
fine crushing to liberate the impurities. 
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It seems especially suited to the treat- 
ment of sludge and slime produced at wet 
washeries when these products are high 
in ash. Other possible applications are 
to the recovery of free coal and inter- 
stratified coal which may be liberated by 
crushing middlings and washery refuse, 
and to the recovery of unburned fuel 
from boiler-furnace refuse. 


BETTER OPERATION OF JIGS GIVES 
MARKED IMPROVEMENT IN 
CLEANING OF COAL 


Studies designed to improve jigging 
practice in the preparation of Alabama 
coals have been undertaken by the 
United States Bureau of Mines and the 
University of Alabama, Tuscaloosa, Ala., 
in cooperation with the coal companies 
of that state. In that district, as else- 
where in the country, it is common prac- 
tice to jig slack passing a screen vary- 
ing in size from three inches to three- 
fourths of an inch. Under these condi- 
tions the fine sizes will, as a rule, be 
poorly cleaned unless careful attention is 
given to the strength of pulsion and suc- 
tion strokes used. The pulsion stroke 
cleans the coarser sizes and the suction 
stroke the finer sizes. To get the best 
results with the pulsion stroke the 
amount of water and the length of stroke 
should be adjusted so that the bed just 
opens entirely to the bottom. 

The most direct way for the operator 
to determine whether this. condition ob- 
tains is to stick his arm down into the 
jig bed while the jig is in operation. If 
in doubt whether the bed is completely 
mobile on the pulsion stroke he should err 
in using a stroke too long rather than 
too short. A stroke considerably too 
long will do little harm, but one slightly 
too short will materially impair the effi- 
ciency of the jig. The strength of the 
suction stroke for best results depends 
upon the coal and the depth of jig bed. 
In most instances a suction stroke that 
pulls distinctly on the operator’s arin will 
give good results on the fine sizes. This 
can be obtained on most jigs by reducing 
the quantity of water fed to the jig and 
at the same time lengthening the stroke 
to keep the bed fully mobile on the 
pulsion stroke. 

In experimenting with suction the 
operator should not overlook the fact that 
suction has no effect if the bed does not 
open on the pulsion stroke. In general, 
no more suction should be used than 
necessary as it reduces the capacity of 
the jig somewhat. However, if in doubt, 
the operator should err on the side of 
too much rather than too little suction, 
especially if the fine sizes have a high 
ash content. 
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WASTE DISPOSAL SYSTEM 
of the Splash Dam Coal Corporation 


By C. K. WEst * 


ent conditions in the mining indus- 

try make close control of operating 
costs absolutely essential. In other 
words that, if profits are to be made, 
they must be made at the mine. It is 
also generally known that waste disposal 
is one of the most notable stumbling 
blocks in the way of economical opera- 
tion. The physical aspects of the prob- 
lem involved in the disposal of large 
quantities of waste material are usually 
bad enough, but the economié phase is 
usually worse. No doubt an analysis of 
operating costs in the average mine 
would show that a large percentage of 
the cost per ton was expended in getting 
rid of the waste. The situation has its 
bright side, however, in that because it 
does form such a large percentage of 
operating costs, waste disposal offers an 
excellent point of attack for any cam- 
paign directed at the reduction of such 
costs. 


| T IS no particular secret that pres- 


* Timken Roller Bearing Company. 


General view of the tramway, showing beginning of waste 
disposal pile 


Aerial tramway successfully handles diff- 
cult problem of waste disposal—Capacity 
for disposal doubled—Cost of system out- 


lined 


Increased efficiency through release 


of mine cars and main haulage locomotives 


As an example of what can actually 
be done along this line, the waste disposal 
system recently installed by the Splash 
Dam Coal Corporation at its Splash Dam, 
West Virginia, property is of consider- 
able interest. Formerly the refuse was 
loaded in cars and hauled out to be 
dumped along the haulage track. This 
system was becoming increasingly un- 
satisfactory for several reasons, it dam- 
aged the haulage track, it tied up loco- 
motives and cars, and it caused an un- 
duly heavy labor expense. The problem 
of installing a better system was com- 
plicated by certain topographical 
tures at the property. Briefly the situa- 
tion was this: The mine is situated on 
a hillside overlooking the river, which 
at this point flows through a flood plain 
about 400 ft. wide and about 25 ft. below 
the level of the mine mouth. This plane 
offered an ideal place for a spoil pile, the 
land was worthless, there was enough 
room to last out the life of the property, 
and the periodic floods in the river would 


fea- 


remove much of the waste material. The 
difficulty in utilizing the plan arose from 
the fact that the mine tipple, tracks, the 
main line of the C. C. & B. Railway, and 
a wagon road all run along a narrow 
bench between the river and the hillside 
on which the mine is located. The prob- 
lem settled down to one of hitting upon 
the most economical and practical means 
of conveying the waste to the flood plain 
without interfering with traffic on the 
three routes that intervened. 

After due consideration of various 
methods an aerial tramway was finally 
selected as best suiting the existing con- 
ditions. It was by far the cheapest 
method, both for operation, labor, and 
general maintenance, and it solved the 
difficulty of clearing the tracks and the 
road. A Williamsport single reversible 
aerial tramway has been installed which 
spans the tracks and road, and extends 
all the way to the opposite ridge. It is of 
some interest that the carrier used is of 
a type recently developed, in which the 


View of the. tramway from below, showing screen to prevent 
material from falling on railroad tracks 
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sheave wheels of the truck are mounted 
in Timken bearings. A sectional view 
of the mounting is shown in Figure 1. 
Several advantages have resulted from 
this type of carrier. Not only is there a 
saving in power consumption, but the ex- 
pense for lubrication and maintenance of 
the carrier truck is practically negligible, 
and the life of the track line is lengthened 
because of elimination of wheel wobble. 


The present method of waste disposal 
functions substantially as follows: The 
slats and refuse are hauled out with the 
coal trip, and dumped into a refuse bin 
large enough to hold several car loads. 
From the bin the refuse is loaded into the 
tramway bucket through a bin gate actu- 
ated by a lever that is accessible to the 
man who operates the tramway. Once 
loaded, the bucket carries the refuse out 
over the tracks and road, to a point over 
the flood plain, where it is dumped. The 
carrier is equipped with an automatic 
reversal dump, so that the operator can 
dump the load wherever he desires, the 
only operation necessary being to reverse 
the direction of the bucket travel. After 
being unloaded, the bucket is returned to 
the bin for reloading. Owing to the large 
capacity of the bin, operating the tram- 
way is a part-time job for one man; the 
rest of his time is spent working in the 
tipple. 

The contrast between the new and old 
methods is most striking, both economi- 
cally and regarding effectiveness and con- 
venience. With the old system the best 
that could be done in a day of 10 hours 
was to dispose of about 40 carloads of 
waste, aggregating about 100 tons. With 
the new system the capacity for disposing 
of material is doubled, and even on a 
basis of equal capacity the cost of han- 
dling is reduced two-thirds. To be spe- 
cific, the cost per day under the old sys- 
tem was $14.50, which included a labor 
charge of $12.80 (time for four unloaders 
at $3.20 each) and a charge for power of 
about $1.80. The latter is based on the 
assumption that the haulage locomotive 
required at least 60 kw. hrs. for its two 
daily trips. With the new system, the 
labor cost is $3.20 for one man, whose 
whole time is charged to waste disposal, 
even though he actually spends only part 
of it on the tramway. As to power, the 
tramway is driven by a 20-hp. motor, 
but its average demand is only 10 hp. 
Since it is only in service about 80 per- 
cent of the time, a fair estimate of its 
power consumption would be 59.7 kw. hrs., 
or at $0.03 per kw. hr., its cost is $1.70 
per day. The total cost of operating the 
tramway is, therefore, $4.90 per day, as 
against $14.60 for the old method, or a 
saving of $9.70. Reduced to cost per ton, 
on a basis of 100 tons per day, the corre- 
sponding results are $0.146—$0.049= 
$0.09 per ton per day. If the tramway 


is run to full capacity, the cost per ton 
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would be $0.0245, and the saving $0.121, 
or 85 percent. 

These figures take no account of some 
other factors that have considerable effect 
on the over-all operating cost of the mine. 
Formerly some 40 mine cars were held 
out of service every day, while the shale 
and refuse they carried was unloaded by 
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hand. Also the main haulage locomotive 
lost two trips. At present all the cars 
are available at all times, and the haul- 
age locomotive can make two more trips, 
which means that it hauls 60 tons of coal 
more in an eight-hour day. Reducing the 
whole thing to waste disposal cost in 
terms of tons of coal mined, the new sys- 
tem effects a saving of $0.02 per ton. 


AMERICAN MANGANESE PRODUCERS’ ASSOCIATION 
HOLDS SECOND ANNUAL CONVENTION 


The second annual convention of the 
American Manganese Producers’ Asso- 
ciation was held in Washington, D. C., 
September 9 and 10. 

Producers from the manganese states 
reviewed the progress made in their re- 
spective fields during the past year. Out- 
standing developments include the work 
of the Georgia Manganese & Iron Co., 
Georgia; the Hy-Grade Manganese Co., 
Virginia; the Domestic Manganese & 
Development Co., Montana; the General 
Manganese Corporation, South Dakota; 
the Chapin Exploration Co., Arizona; 
the Stange Construction Co., Virginia; 
the U. & S. Mining & Development Co., 
Montana; the Luna Manganese Co., New 
Mexico, and the New Mexico Copper and 
Mining Co., New Mexico. Dr. J. S. 
Grasty, consulting engineer, in report- 
ing on deposits in Virginia, stated that 
of the total 300 deposits in that state 
only a few had been prospected and the 
problem of manganese mining was not 
one of lack of ore, but of selling the 
ore under the present market conditions. 

Dr. Oswald Schreiner, U. S. Depart- 
ment of Agriculture, at the afternoon 
session of September 9, stated that man- 
ganese was essential to healthy normal 
plant development and that without it 
many plants showed symptoms anala- 
gous to disease condition, and further 
that manganese sulphate (a by-product 
of domestic mining) was used exten- 
sively as a fertilizer in southern Florida. 

Senator Ashurst, of Arizona, presid- 
ing as toastmaster, at the informal din- 
ner, Monday evening, stated that with 
adequate tariff protection on manganese 
he foresaw the development of a great 
and important industry within the coun- 
try. William B. Daly, manager of 
Mines, Anaconda Copper Mining Com- 
pany, as the speaker of the evening, 
definitely refuted the major claims of 
those favoring the removal of the tariff, 
by pointing out the presence of consid- 
erable tonnages of manganese within the 
United States, some 150,000,000 to 200,- 
000,000 tons in a few developed deposits 
in Arizona, Virginia, Montana, South 
Dakota and Minnesota, alone without 
considering the 200 other deposits 
throughout the country, by citing the 
successful and commercially applicable 
processes of beneficiation, by indicating 


the rapid strides made in the manganese 
industry as compared with the early 
progress of the copper, zinc, oil and even 
the great steel industry itself, and by 
recalling the available estimated ton- 
nages which can easily take care of the 
needs of the United States even in an 
emergency. 

On September 10, the sessions were 
given over to the consideration of proc- 
esses of beneficiation. Wilson Bradley, 
president of the Bradley-Fitch Company, 
and associated with the H. A. Brassert 
& Co., of Chicago, described his process 
of leaching carbonate ores with am- 
monium sulphate, which has been suc- 
cessfully demonstrated in his plant at 
Minneapolis. F. D. DeVaney, of the 
U. S. Bureau of Mines Experimental 
Station, Rolla, Mo., described and dem- 
onstrated the work carried on at the 
station during the past year on the flo- 
tation of carbonate and oxide ores. 
Adrian Nagelvoart, of the Delaware 
Chemical Engineering Co., successfully 
demonstrated his remarkable process of 
heavy liquid separation. New processes 
of beneficiation were reviewed by Prof. 
A. T. Sweet, of the Michigan College of 
Mines. 

The association went on record as 
solidly backing the tariff provisions con- 
tained in Senator Oddie’s amendment, 
namely, a tariff of 1% cents per pound 
on the metallic manganese content of all 
ores over 25 percent manganese with 
protection for low grade ores; such a 
tariff being the minimum protection 
under which proper development of the 
industry can go forward. 

Officers of the association were re- 
elected, as follows: J. Carson Adkerson, 
president; John H. Cole, vice president; 
A. J. Seligman, treasurer; H. A. 
Pumpelly, secretary, and Richard H. 
Brown, chairman of the board. Direc- 
tors elected for the coming year are as 
follows: 


Richard H. Brown, president, Manhat- 
tan Electrical Supply Co., New York; 
A. J. Seligman, president, Butte Copper 
& Zinc Company, New York; John H. 
Cole, president, Domestic Manganese & 
Development Co., Butte; William B. 
Daly, manager mines, Anaconda Copper 
Mining Co., Butte; Francis P. Sinn, New 
Jersey Zine (Continued on page 827) 
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VENTILATION of the Butte Mines, 
Anaconda Copper Mining Company 


By A. 8. RICHARDSON * 


ENTILATION of the Butte mines 
has been the subject of a num- 

\ ber of publications by different 
authors, and most features of the sub- 
ject have previously been quite fully dis- 
cussed. This paper is therefore written 
to present the more recent practice at 
the mines of the Anaconda Copper Min- 
ing Company, but for the sake of com- 
pleteness it is necessary to repeat much 
that has already been written. 

As in the case of most metal mines 
where ventilation has become an im- 
portant problem, the ventilation of the 
Butte mines is necessary mainly to re- 
duce the high temperature and humidity 
of the air in the working places. Wher- 
ever a definite air circulation is estab- 
lished there is usually little depletion of 
the oxygen content and, in general, 
quality is a minor consideration. 

Although there are a number of 
sources of heat contributing to the high 
air temperatures, the predominating 
cause is the naturally high temperature 
of the granite country rock. Further- 
more, this is of constantly increasing 
relative importance due to great increase 
of temperature with increases in depth 
to which the mines are being developed. 

Temperature of the ground is not con- 
stant throughout the district as a whole, 
but is lowest in the northern areas and 
highest in the central areas, near the 
Anaconda vein system. At the Badger 
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ing Company, Butte, Mont. 


Latest ventilation practice outlined—Prob- 
lem is temperature rather than purity— 
Mine timber heat an important factor— 
Exhaust ventilation adopted — Shaft com- 
partments surfaced to reduce frictional re- 
sistance—Flexible tubing used in dead ends 


State mine, in the northern part of the 
district, the temperature of freshly 
opened ground on the 3,400 level ap- 
proximates 98 degrees F., while the tem- 
perature at the same level of the Belmont 
mine, on veins belonging to the Anaconda 
system, was 115 degrees F. The increase 
in temperature with increase in depth at 
the lower levels, as noted at the Original 
mine, was 14 degrees F. in 400 ft., or 
from 104 degrees F. on the 3,400 level 
to 118 degrees F. on the 3,800 level. 


Heat due to mine timber is of con- 
siderable importance, but the rate of 
decay and heating effect vary greatly 
under different mine conditions. Where 
the air is cool and dry there is compara- 
tively little temperature increase, but 
after the mine atmosphere becomes 
heated and humid the decay is more 
rapid and much greater temperature in- 
creases may be expected. Large quanti- 
ties of timber are used, and the effect 
upon both temperature and quality of 
mine air is probably greater than that 
due to any cause other than the natural 
heat of the ground. 


One very important cause of tempera- 
ture increase that can be definitely 
figured is the rise in temperature due to 
compression of air in the downcast shafts 
due to the increased weight of the atmos- 
pheric air column. At an elevation of 
6,000 ft. above sea level, which may be 
assumed for many Butte shafts, the nor- 
mal barometric pressure approximates 
26 in. of mercury, while at a depth of 


3,000 ft. below the collar it is increased 
by nearly 3 in. of mercury. The in- 
crease in temperature under adiabatic 
compression between these pressures is 
18 degrees F. 


Surface temperatures in Butte are low 
and the mean annual averages approxi- 
mately 40 degrees F. Assuming there- 
fore that no heat were to be picked up 
from the ground, or any other way, we 
might expect a mean average tempera- 
ture of 58 degrees F. at the 3,000-ft. 
level. As a matter of fact, the shaft 
temperatures are generally at least 10 
degrees higher at this depth. In a few 
shafts the temperatures are not much 
higher than might be figured from the 
heat of compression, but there is always 
an increase in the moisture content of the 
air, and when the latent heat of evapora- 
tion of the water vapor is taken into 
account an increase in heat during flow 
through the shaft is always indicated. 

Electrical power consumption is con- 
stantly increasing. Motors required for 
underground fans and blowers approxi- 
mate 4,300 hp., and the total under- 
ground power consumption is somewhat 
higher than 16,000 kw. heat loses, based 
on the efficiency of different pieces of 
equipment, may be figured to be in ex- 
cess of 150,000 B. t. u’s per minute. 
Temperature rise of the air that is af- 
fected varies considerably. One pump 
station causes an increase of 12 degrees 
F. in a flow of 65,000 cu. ft. per minute, 
and the average temperature of the work- 
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irig zone is probably raised about 4 de- 
grees F. by heat given off by electrical 
equipment. 

The general plan of ventilation is an 
exhaust system that is made operative 
by fans at the collar of the air shafts, 
which draw air from the mines and thus 
make the workings shafts the main down- 
cast inlet air courses. This plan was 
adopted for several reasons, most im- 
portant of which is the fact that the 
working shaft is clear of smoke in case 
of any fire occurring within the mine, 
and thus remains a safe escapeway for 
the men and a base for fire-fighting op- 
erations. Working conditions in the 
operating shafts and on the stations are, 
of course, much better than they would 
be if the shaft were an outlet air course, 
and there is less corrosion of cages and 
other shaft equipment. 


With two exceptions, all of the surface 
fans are of the reversible type, so that 
the direction of flow in the air shafts 
may be controlled as desired. Although 
the conditions arising at the time of a 
mine fire may not make it necessary to 
reverse the direction of flow, there can 
be no question as to the value of facili- 
ties for quickly doing so in case such a 
necessity should arise. This has been 
proven as a matter of actual experience 
in several instances in the Butte district. 


All main surface fans are set at a 
short distance from the shafts and con- 
nected to them by inclined air ducts so 
that the collars are unobstructed, and 
the shafts are accessible for repairs or 
any emergency use. Construction of 
fans, housing, and air ducts is fireproof, 
and concrete is used as far as prac- 
ticable in order to minimize corrosion by 
condensed water vapor, as this is very 
severe. One feature that has _ been 
adopted in a number of installations is 
the use of butterfly dampers in the inlet 
air courses for the purpose of quickly 
regulating the fan suction effective on 
the mine to any required degree in case 
of fire. 


Power is supplied by electrical motors 
and transmitted to the fans by belts. In 
some cases, the enlargement and remodel- 
ing of main air courses has considerably 
reduced the resistance to the flow of air, 
and the resulting increase in volume of 
flow necessitated changes in the fan 
speed that were readily accomplished by 
changing pulleys. 

The volume of air circulated through 
the mines is restricted within rather 
close limits by the air-carrying capacity 
of the shafts. At an operating depth of 
3,000 ft. the vertical travel in the shafts, 
downward and upwards, approximates 
6,000 ft., while the courses through cross- 
cuts, drifts, and stopes do not ordinarily 
exceed 20 to 40 percent of that length. 
Frictional resistance to flow varies as 
the square of the velocity of air move- 
ment, and since all of the air must flow 
through the shafts, the velocity there is 
much greater than it is in the working 
zone, where it is split into a number of 
parts as required for the ventilation of 
different sections of the mine. The 
pressure required to force the air 


through these main workings is, there- 
fore, small by comparison with that re- 
quired to overcome the frictional resist- 
ance in the shafts. 

All of the older air shafts of the dis- 
trict were formerly used for operating 
purposes and timbered with the common 
type of rectangular framing. The re- 
sistance to air flow that is offered by 
such a framing is considerably higher 
than that of a shaft in which each com- 
partment is surfaced so as to make it 
into a separate air duct. Since shaft 
resistance is such an important factor 
in restricting the air flow, the air shafts 
have, therefore, been surfaced so as to 
make each shaft compartment into such a 
separate air duct. Most recent practice 
along these lines has been to line inside 
the shaft timbers with 1-in. boards suffi- 
ciently long, when placed in vertical po- 
sition, to extend over three sets of shaft 
timber. These boards are fastened in 
place by wooden pegs. Under conditions 
created by exceptionally heavy ground, 
the shaft timber-has been reinforced and 
a fairly smooth surface obtained by crib- 
bing between the members of the exist- 
ing frame and thus forming a solid 
skin-to-skin timber support. 


On account of the high temperature of 
the water and freshly opened ground on 
the lower levels, the air used in ventilat- 
ing them becomes greatly heated and 
humidified. It then has a detrimental 
effect upon the ventilation of any other 
working places through which it may 
subsequently be passed, and it is desir- 
able to divert it to main outlet air courses 
as directly as possible. To accomplish 
this it is necessary to carry the outlet 
air shafts to the same depth as that of 
the lowest level of the operating shafts, 
and this is an important objective in the 
ventilation plans. 


In carrying such extensions of the 
existing air shafts to greater depth, a 
change in design has been made consist- 
ent with the purpose for which they are 
to be used. The ideal air course has, 
of course, a circular cross section and 
smooth surface to reduce frictional re- 
sistance. A close approximation to this 
design is obtained with an octagonal- 
shaped shaft supported by skin-to-skin, 
treated, timber. Taking into considera- 
tion the first cost and opportunity for 
repairs, this has seemed the most suit- 
able for the Butte district and is the 
type adopted. 


In locating these extensions to the old 
vertical air shafts, a primary considera- 
tion has been to have them so situated 
that they will give best service to the 
area to be ventilated. In a number of 
cases the new extensions are not vertical 
but are carried on a line roughly parallel 
to the dip of the veins and at a short 
distance from them, so as to reduce the 
length of air courses connecting to them. 
Also, in some places these extensions 
have not been carried from the bottoms 
of the old shafts, but at some distance 
from them, and connections between the 
two have been made by large-sized 
crosscuts. 


In one case, where an old four-com- 
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partment air shaft needed retimbering 
the original type of rectangular framing 
was abandoned and, with some slight in- 
crease in width, it was possible to re- 
model the shaft so that it had only two 
compartments symmetrical about a cen- 
tral spreader and with end framing 
containing three elements of an octagon. 
The new timber was placed skin-to-skin 
so as to furnish a fairly smooth surface. 
Increase in area and reduction of fric- 
tional resistance thus obtained were had 
at comparatively low cost and substanti- 
ally increased the volume of flow. 

As increase in depth necessitates a 
greater volume of flow through the inlet 
air courses, or main operating shafts, 
this will be made available by the re- 
moval of ground for additional compart- 
ments that can be used only for carrying 
air, and that may be lined with boards 
in the same way.as the outlet air shafts. 
One such compartment was added to the 
Mountain Con shaft when it was recently 
retimbered, and after surfacing will ap- 
proximately double the volume formerly 
carried by the shaft. 


Balance between the carrying capaci- 
ties of inlet and outlet shafts is not 
always obtainable with best arrange- 
ments for the ventilation of the work- 
ings and with the necessity for main- 
taining the operating shafts as inlet air 
courses. However, with the consolida- 
tion of operations through a fewer num- 
ber of shafts it has been possible to re- 
verse the direction of flow through some 
of the shafts formerly used for operating 
purposes, and also to make downcast 
shafts out of some of the air shafts, 
with considerable improvement in results. 


Air distribution can hardly be covered 
in detail on account of the number of 
mines involved. It is not possible to 
work out systematic plans in advance 
of operations because of irregularity in 
shape and size of ore deposits and uncer- 
tainty as to their continuity. All general 
plans may, therefore, require revision 
from time to time in order to meet de- 
velopments as they arise. 


Under an exhaust system of ventila- 
tion the main difficulty to efficient distri- 
bution is the tendency of the air to 
short circuit from inlet to outlet courses 
and thus leave the most important bottom 
levels without sufficient flow. Doors and 
other stoppings are, of course, used to 
prevent this, but leakage losses always 
occur, and the flow of air to remote sec- 
tions of the mine is further reduced by 
the greater resistance of the longer air 
courses. To prevent such leakage losses 
by a redistribution of ventilating pres- 
sure, and also to overcome the higher 
mine resistance of the longer air courses 
a large number of booster fans are used 
underground to supplement the ventilat- 
ing pressure of the main surface fans 
and to divert the air flow to these sec- 
tions of the mine where it is most needed. 


The equipment in this service has in 
the past been derived from a supply of 
old surface fans of nonreversible type 
that were replaced some years ago by 
reversible fans of larger size. All of 
these fans are of the centrifugal type 
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with multivane wheels, or impellers, hav- 
ing forward tipped blades, and belt 
driven by electric motors. The newer 
equipment has included both centrifugal 
and disc fans, but the centrifugal fans 
have wheels with backward tipped 
blades. These fans are particularly well 
adapted to underground booster service 
because they run with nearly uniform 
power consumption under any variation 
in mine resistance. There is, therefore, 
no trouble with them in case doors are 
left open and a short circuit created in 
the ventilation system, a condition that 
causes much trouble on account of over- 
loaded electrical equipment and belt 
drives with the older equipment. An- 
other point is that for a given pressure 
a higher peripheral speed of impeller 
is required and the number of revolu- 
tions per minute may more readily be 
adapted for driving direct connected to 
alternating current induction motors. 
Disc fans have, of course, only a limited 
applicability on account of the lower 
pressure developed by these offered by 
the manufacturers. 

For the ventilation of dead ends where 
it is most important to reduce tempera- 
tures at the working face, it is the gen- 
eral practice to blow fresh ‘air to the 
face through flexible tubing. This 
method of ventilation is particularly well 
adapted to accomplish such a result be- 
cause the air is thus moved at high 
velocity through the tubing and is there- 
fore less subject to temperature increase 
and humidification than it would be if 
moved at lower velocity through the 
larger area of the crosscut or drift. 
Some further advantage is also gained 
by the discharge of air at high velocity 
from the end of the tubing as it causes 
an induced general movement of the air 
in this vicinity, and thus increases its 
cooling power. 

Sizes of flexible tubing used for dif- 
ferent types of service are: 8-in. di- 
ameter for raises and short runs up to 
200 ft.; 12-in. diameter for crosscuts and 
drifts where the run is not over 500 ft.; 
and 16-in. diameter for runs up to 1,500 
ft. Tubing as large as 24 and 36-in. 
diameter is also used in certain cases 
where an extra large volume of air is 
required, as in the case where splits are 
taken for the ventilation of a number 
of places, or for part of the distance of 
long runs of over 1,500 ft. Development 
work on three levels off the bottom of 
a working shaft was ventilated by splits 
of smaller tubing from a 36-in. diameter 
line carried down one shaft compartment. 

Blowers used in this connection are of 
the centrifugal multivane type, having 
the wheel, or impeller, carried directly 
on the shaft of an alternating current 
induction motor so that operation is re- 
stricted to constant motor speed. The 
older type of equipment had impellers 
with forward-tipped steel blades and 
cast-iron housing. Pressure developed by 
this type is rather closely limited, and 
when the resistance to the air flow is 
increased by the addition of increasing 
length of tubing there is a marked re- 
duction in the volume of air delivered. 
Power consumption also decreases with 
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increase in the length of tubing, and be- 
comes maximum with free delivery such 
as will occur in case the tubing is acci- 
dentally disconnected from blower. In 
this case it is approximately twice that 
required to drive the blower under nor- 
mal conditions, and in order to avoid 
trouble with the electrical equipment it 
is necessary to provide a motor of suffi- 
cient power to meet all such conditions. 

To remedy the undesirable characteris- 
tics of such equipment a new blower was 
developed some years ago in cooperation 
with the fan manufacturing company. 
This newer equipment is of the centrifu- 
gal type, but the impellers have back- 
ward-tipped blades and the pressure that 
is developed increases considerably as the 
increased length of tubing tends to re- 
strict the air delivery. Power consump- 
tion is nearly constant under all condi- 
tions of operation, so that it is not neces- 
sary to provide excess motor capacity. 
Also, on account of the fact that a higher 
peripheral speed of the impeller is re- 
quired for the backward-tipped blades to 
develop a given pressure, it is possible 
to use higher speed motors and substan- 
tially reduce the size of the equipment, 
thus making it much more easily handled 
in the mine. With the older equipment 
it was found that a fire hazard existed 
in case of faulty alignment, or adjust- 
ment, as sparks might then be thrown 
off by the steel impeller striking against 
the housing. In the newer equipment a 
east of aluminum alloy has been em- 
ployed throughout, and this not only 
eliminates the hazard but greatly reduces 
the weight. 

A comparison of the new and old 
blowers used as standard equipment for 
16-in. diameter flexible tubing, which are 
designated “A” and “B,” respectively, is 
as follows: 


815 


motors of 4,500 hp., which are, of course, 
in continuous operation. 


Equipment for booster service under- 
ground circulates approximately 2,000,- 
000 cu. ft. per minute. The number of 
fans required for this service is con- 
stantly increasing; at the time of writing 
38 were in use, and these required motors 
of 2,800 total horsepower.. 


Ventilation of dead ends requires about 
450 blowers, driven by motors of 1,500 
total horsepower, and maintenance of the 
lines of ventilation tubing requires an 
annual installation of 150,000 to 200,000 
lin. ft. of flexible tubing. 


Total power consumption is close to 
9,000 hp., all of which is in practically 
continuous operation. 


For future ventilation requirements, 
consideration has been given both to the 
possibilities of further improvement of 
present measures and of artifically cool- 
ing the mine air, as has been proposed 
and, to some extent, practiced in other 
places. Technically, there are no unsur- 
mountable obstacles to be overcome in 
applying such a method to the Butte 
mines, but its use depends more upon 
economic factors. These, of course, vary 
at different properties. In tropical or 
semitropical climates the surface at- 
mosphere is likely to be of relatively little 
value in improving ventilation conditions 
within the mine, because of the initial 
high temperature and humidity of the 
air entering the mine. In the Butte dis- 
trict, surface temperatures and humidity 
are decidedly low and offer much greater 
opportunity for reducing the mine tem- 
peratures. Cost of artificial cooling will, 


re er ee 3,000 cu. ft. per minute at 4.25-in. 3,000 cu. ft. per minute at 6.5-in 
ressure pressure. 
10 hp. at 1,140 r. p. m. 5 hp. at 3,460 r. p. m. 
Weight of motor and blower. 1,150 pounds 310 pounds 


Outside dimensions......... 


47 in. x 39 in. x 44 in. 
sectionalizing for 
ment on cages. 


Requires 


move- 


37 in. x 28 in. x 28 in. Can be 
placed on any cage with- 
out sectionalizing. 


As a matter of statistics, the require- 
ments for the ventilation of the mines 
may be briefly summarized as follows: 

The total volume of air circulated by 
the surface fans is, approximately, 
3,000,000 cu. ft. per minute. 

Assuming an underground force of 
5,000 men, this is equal to 600 cu. ft. per 
man per minute. 

Taking the weight of air at .06 pound 
per cubic foot, the total weight of air 
circulated through the mines per day is 
129,600 tons, or about 15 tons of air per 
ton of ore. 

There are 29 air shafts that are 
equipped with fans, and these require 


of course, depend to some extent upon the 
process used, and will also vary widely 
with conditions at different properties. 
Its general application to extensive work- 
ings in the case of any problem of deep 
mines can hardly be other than a matter 
of very considerable expense. Under ex- 
ceptionally severe conditions, such as 
may occur in dead ends during the de- 
velopment of lower levels, the use of 
artificial cooling may be warranted. For 
the main ventilation system in the Butte 
mines it seems, however, that reliance 
upon present methods will economically 
be most advisable, at least for some time 
to come. 
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Anaconda’s ZINC OPERATIONS 


and the Development of COMPLEX ORES 


By RUSSEL B. CAPLES* 


ANY articles describing elec- 
M trolytic zinc processes and 
plants have appeared in the 
technical press during the last 10 years, 
and a description of the present plants 
at Anaconda and at Great Falls, Mont., 
appeared in a recent issue of the Engi- 
neering and Mining Journal, so in order 
to avoid repetition, no description of the 
operations of the Anaconda Company’s 
plants will be attempted in this paper. 
It will be necessary, however, to briefly 
review the history of electrolytic zinc 
and of the complex zinc-lead ore problem. 
The first record of experiments of 
roasting and leaching of ores followed 
by electrolysis of resulting solution of 
metals dates back to 1854, and as early 
as 1880 there appeared patents cover- 
ing processes for commercial recovery of 
zinc by electrolytic methods. Since that 
time numerous patents have been issued 
and several electrolytic zinc processes 
were tried out on a semicommercial scale, 
but none of them (with one possible 
exception) reached what could be called 
successful operation, prior to 1915. It 
may be said that in 1915 the electrolytic 
zinc process represented nearly 40 years 
record of failure in attempts to place 
it on a commercial basis. With such a 
record, raising a large amount of capi- 
tal for building a plant appeared to be 
a decidedly risky move. 

For many years prior to 1915 it had 
been known that large bodies of ore 
containing zinc, lead, copper, silver, and 
gold existed in some of the Western 
States and in Canada, and large sums 
of money had been spent in various ef- 
forts to work out processes whereby these 
ores could be treated at a profit. Dis- 
tance from markets for zine product, 
undesirability of class of zine product as 
compared with Joplin and other high- 
grade concentrates, and poor separation 
of lead and zinc by gravity concentra- 
tion methods were factors working 
against successful exploitation of these 
ores. 

In addition to the strictly complex ores, 
most of the lead ores produced in the 
Western States carried some zinc, and 
the amount of zinc was increasing with 


* General Superintendent, Great Falls Redue- 
tion. Department, Anaconda Copper Mining Com- 
pany. Butte, Mont. 
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Zinc for many years a menace in ores— 
Electrolytic zine process the solution— 
Power the largest single cost item—Real 
progress began in 1915—Idaho, Utah and 
Montana now contribute one-third of 
national zine production 


depth of mining operations. In most in- 
stances, no attempt was made to save 
the zine on account of the small net re- 
turn, after paying freight and treatment 
charges, being insufficient to justify the 
added expense. for its recovery. Zinc 
constituted a real menace to lead mining 
operations on account of increasing 
smelter penalties for zinc in lead con- 
centrate, and an increase in zinc content 
of ore was viewed with alarm by pro- 
ducers of lead. 

The Anaconda Copper Mining Com- 
pany owned mines in the Butte district 
which contained large tonnages of com- 
plex zinc-lead ore carrying high values 
in silver and gold. In 1914 they seri- 
ously undertook the problem of working 
out a method of treatment for these ores 
and soon decided that electrolytic zinc 
offered the greatest promise. The first 
laboratory work was done on crude ore 
carrying about 18 percent zinc, but it 
was soon decided to use flotation and 
produce a concentrate carrying from 30 
to 35 percent zinc. War demand for 
high-grade zinc became urgent, and 
within 18 months after starting labora- 
tory work construction of a plant at 
Great Falls, Mont., to produce 100 tons 
of zinc per day was started, and the 
plant was put into operation late in 1916. 

Plant construction had gone ahead so 
rapidly that mine development had not 
kept pace, so it was soon necessary to 
purchase some outside concentrate in 
order to supply plant requirements. War 
prices for metals and the advent of the 
flotation method of concentration had 
stimulated production of zinc in Idaho, 
Utah, and Montana, making several 
small tonnages available. These were 
purchased and treated at Great Falls, 
thereby putting the Anaconda Company 
into the custom zinc business at the start 
of its zine operations. 

Owing to the short time for experi- 
mental work, the process as installed at 
Great Falls was far from perfect, but it 
served to supply the much-needed high- 
grade zinc for munition purposes. Also, 
it was designed to treat only low-grade 
concentrate. Development of the process 
was pushed as rapidly as possible with- 
out interfering too much with zine pro- 
duction, and in 1918 some large ton- 


nages of high-grade concentrate were 
purchased in the Butte district and the 
problem of treating this class of ma- 
terial was successfully solved, resulting 
in gradually taking over the entire pro- 
duction from the Butte district and en- 
larging the Great Falls plant. 

When the 1921 slump in metal prices 
came, freight rates and production costs 
were so high that only a few mines could 
continue to operate at a profit, and the 
Great Falls plant was closed down from 
lack of feed. The flotation process had 
made rapid strides and was being gen- 
erally adopted, either as an adjunct to 
gravity concentration or entirely replac- 
ing it, and selective, or preferential, flo- 
tation was being tried out on complex 
ores with encouraging results. The prob- 
lem of disposal of the zinc product re- 
mained, as increases in freight rates and 
in production and treatments costs had 
largely offset the benefits derived from 
improved concentration methods. It had 
been demonstrated, however, that the 
concentration problem was practically 
solved and that large potential tonnages 
of zinc concentrate were available in the 
Northwestern States, if they could be 
marketed at a profit. 

In 1923, the Anaconda Company was 
offered some small tonnages of zinc con- 
centrate from the Coeur d’Alene and Salt 
Lake City districts, which were being 
produced as a by-product from lead con- 
centrate production. Attempts had been 
made to market these tonnages to retort 
plants, but the net return was insufficient 
to encourage continuance or expansion 
of production. Terms were offered for 
these tonnages and shipments started to 
Great Falls. Additional equipment was 
installed in these mills to enable them 
to recover more zinc, which was then 
going out with the mill tailing. The 
success of these companies in producing 
and marketing zinc concentrate encour- 
aged other companies to go ahead along 
the same line, resulting in a marked in- 
crease in zinc production from these dis- 
tricts in 1924 and 1925. Expansion of 
production of zinc and opening up of 
new production from complex ores in 
these districts has continued until the 
present production of zinc from Idaho, 
Utah, and Montana is nearly one-third 
of the total from the United States. 
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It has been necessary for the Ana- 
conda Company to enlarge its zinc pro- 
duction capacity from the original 100- 
ton-per-day unit at Great Falls te @ 
350-ton-per-day unit at Great Falls and 
a 175-ton-per-day unit at Anaconda, giv- 
ing a total capacity of approximately 
1,000,000 pounds of zine per day. The 
building of these large units near the 
source of the required amount of power 
and combining them with the other large 
operations of the Anaconda Company 
have resulted in a better situation for 
the producers of zinc concentrate than 
if independent units near the sources of 
concentrate had been attempted. The 
larger the unit, the lower the capital 
outlay per ton of zine producing ca- 
pacity, on which interest and amortiza- 
tion charges must be assessed against 
concentrate treated, and the lower the 
operating cost. Combining zine produc- 
tion with other operations effects a ma- 
terial reduction in overhead charges. 
Power is the largest single item of cost 
in production of zinc by the electrolytic 
process, therefore the rate for power is 
a very important item. When operating 
at capacity, the zinc operations of the 
Anaconda Company require over 80,000 
horsepower. The combination of these 
factors existing at the Montana locations 
has more than offset the freight charge 
on concentrate to these plants. 


It is doubtful that a very high percent- 
age of the zinc concentrate being shipped 
to the Anaconda Company plants could 
be positively guaranteed for more than 
a year or two in the future, as few of 
the mines carry developed ore reserves 
far ahead of current requirements. To 
insure continuous operation of installed 
plant capacity, the Anaconda Company 
has developed and equipped its own zinc 
mines beyond present needs and holds 
them in readiness to act as a balance 
wheel on concentrate supply. The inter- 
mittent operation of these mines is not 
productive of the maximum return from 
the ore extracted, but is made necessary 
by fluctuations in custom concentrate 
supply. 

Until very recently, the zinc plants of 
the Anaconda Company represented the 
only commercial installation of the elec- 
trolytic zinc process in the United States, 
and they have offered the most favorable 
market for zinc concentrate produced in 
Idaho, Utah, and Montana since 1922; 
with the possible exception of a tempo- 
rary situation in 1925. Without these 
plants, practically no zinc would have 
been produced in Montana since 1921, 
and the development of zine production 
in Idaho and Utah would not have gone 
ahead as rapidly as it has during the 
last six years. 

The Anaconda Company early recog- 
nized the fact that production of metals 
is a partnership arrangement between 
mine and reduction plant, and that in 
order to develop a mine there must be 
the incentive of profit, therefore it is not 
good business for the reduction plant to 
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exact from the mine all that “the traffic 
will bear.” Accordingly, purchase terms 
for zine concentrate have been figured 
to return to the treatment plant only 
such profit as sound business principles 
demand, giving as much as possible to 
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of zinc production in the Northwestern 
States since advent of flotation and elec- 
trolytie zinc. 

As indicating the growth of zine pro- 
duction in the Coeur d’Alene district 
since 1922, the following tabulation gives 


TONNAGES AND ZINC CONTENT OF ZINC CONCENTRATE PURCHASED BY THE ANACONDA 
COPPER MINING COMPANY IN THE COEUR D’ALENE DISTRICT 


lst 6 mos. 
1923 1924 1925 1926 1927 1928 1929 
Tons of concentrate.... 6,046 22,470 29,388 37,735 41,790 56,490 34,330 
Percent zinc........... 40.4 40.8 42.3 47.0 49.5 50.6 49.3 


the mine. Benefits derived from improve- 
ments in the process, enlargement of 
plant, reductions in freight rates, etc., 
have been reflected in reduced treatment 
rates, as soon as definitely established, 
and in some cases such improvements in 
conditions have been discounted in ad- 
vance in order to aid producers in getting 
started. The greater the payment to the 
mine for its products, the greater the 
amount available for development of 
more ore and the greater the tonnage 
of ore that is made available for extrac- 
tion at a profit. The result of this policy 
has been to recover for useful purposes 
many tons of zinc which would otherwise 
have “gone down the creek” in mill tail- 
ings from lead mining operations, or 
would have remained in the ground as 
being of too low grade for profitable 
extraction. 


The success of the Consolidated Mining 
& Smelting Co., at Trail, B. C., and of 
the Anaconda Copper Mining Co., at its 
Montana plants, in developing and apply- 
ing the electrolytic zinc process on a very 
large scale to a wide variety of zinc- 
bearing materials has given the produc- 
ers of complex zinc-lead ores definite as- 
surance of an improving market for their 
zine product, so that they have been able 
to interest capital in the development of 
such mines and building of mills, and 
it has also attracted capital to the build- 
ing of other electrolytic zinc plants, so 
that there is now installed capacity for 
production of over 1,200 tons of electro- 
lytic zinc per day, scattered over the 
world, with several additional installa- 
tions planned. From no production of 
zine by this process in the United States 
15 years ago, nearly 30 percent of 
present production is electrolytic zinc, 
practically all of which comes from the 
so-called complex ores of Idaho, Utah, 
and Montana. 

The following tabulation, taken from 
Economic Paper 2, of the U. S. Bureau 
of Mines, “Summarized Data of Zinc 
Production,” is indicative of the growth 


MINE PRODUCTION OF RECOVERABLE ZINC 
(SHORT TONS) 


1921-1925 


Annual avg. 1926 1927 
7,867 26,307 25,300 
ee 8,769 47,590 47,900 
eee 52,760 73,701 71,700 


the tonnages and zine content of zinc 
concentrate purchased by the Anaconda 
Company in this district. 

From this tabulation it will be noted 
that 1929 production of zine will be ap- 
proximately twice that of 1926. During 
the period covered by this tabulation the 
Anaconda Company has paid to the pro- 
ducers of the Coeur d’Alene district ap- 
proximately $7,000,000 for the concen- 
trate purchased, with indications that 
purchases for 1929 will be well in excess 
of $2,000,000. 

Similar complete data for the Salt 
Lake City district are not available, 
owing to the necessity of diverting part 
of the production from this district to 
retort plants during periods when pro- 
duction was increasing more rapidly than 
treatment plant capacity could be in- 
creased. In 1924 purchases amounted to 
18,000 tons of concentrate, averaging 49 
percent zinc; 1925 purchases amounted 
to more than 60,000 tons, averaging 51 
percent zinc; and indications are that 
1929 purchases will be more than 120,000 
tons, averaging over 53 percent zinc. 
Up to July 1, 1929, purchases of zinc 
concentrate in the Salt Lake City district 
by the Anaconda Company had totaled 
approximately $16,000,000 and are being 
made at current rate of $4,500,000 
annually. 


In addition to purchases from Idaho, 
Utah, and Montana, the Anaconda Com- 
pany plants have treated smaller ton- 
nages from Colorado, Washington, and 
British Columbia. 

With the continued development and 
application of the flotation process to the 
complex zinc-lead ores, and with the as- 
surance of a market for both the lead 
and zine products, it seems safe to pre- 
dict a steady growth in production of 
both lead and zine from this region, al- 
though at a somewhat slower rate of 
growth than has maintained during the 
last six or seven years. As this growth 
continues the market for the products 
will improve, through greater size of 
treatment units and improvements in 
processes employed, making available for 
profitable extraction lower grade ores 
with correspondingly greater tonnages. 
The Anaconda Company has derived a 
great deal of satisfactiom from the part 
it has played in bringing about this de- 
velopment and hopes to continue to serve 
and to better serve the mining industry 
of the Northwestern States. 
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MINE DEPLETION 
ALLOWANCES 


(from page 804) 


1926, the report 
states the percent- 
age of tax paid by 
them was 18, while mining and quarry- 
ing paid 12 percent. It is stated that 
taxable net income of metal mines is 
reduced on an average of 44.5 percent 
by depletion and coal mines by 16.4 
percent. Mr. Parker states that the 
reasons on which the discovery pro- 
vision was enacted are now inapplicable 
as the tax rates have been materially 
reduced since 1918. The greater part of 
the benefit from the discovery depletion 
is declared to have been received by cor- 
porations and not by individual pros- 
pectors for whom it was primarily in- 
tended. 

The report states that the 15 percent 
flat rate for depletion applied to gross in- 
come recommended by the American 
Mining Congress during consideration of 
the last tax bill “does not seem to meet 
the requirements as to uniformity of tax 
burden.” It is said the method would 
be only effective with increasing the tax 
in the case of future discoveries and 
would reduce the Government revenue. 
The method would also lack simplicity as 
it would retain the 1913 value and elimi- 
nate the discovery value only with re- 
spect to the future. The plan would also 
allow the metal mining industry a 
greater advantage than under the pres- 
ent law as the proposal would place no 
limit on the total depletion allowances, 
except that brought about by exhaustion 
of the mine. 

RATES PROPOSED 

“To test the practicability of percentage 
depletion, the report uses a rate of 33 1/3 
percent on net income of the property, 
and 40 percent depletion on net income 
after allocating a reasonable amount of 
net income to the plant investment with 
an adjustment of net income of 6 per- 
eent on the plant investment represent- 
ing the profit allocated to such invest- 
ment, which it is said would cause less 
variation in results than under the pres- 
ent system. It is stated that computa- 
tions have been made which show that 
the proposed plans are adaptable to lead, 
zinc, iron, copper, gold and silver mines 
alike. It is estimated that the coal in- 
dustry, which Mr. Parker says “seems to 
have been discriminated against in the 
matter of depletion,” would result in a 
reduction of 21 percent in taxes under 
the first plan and 15 percent under the 
second plan. “While the change in de- 
pletion seems large, the percentage re- 
duction in tax may be reasonable,” says 
the report. “The 15 percent reduction 
under the second plan is warranted in 
view of the depressed condition of the 
coal industry and the small relief allowed 
it under the present system.” 

It is stated that neither plan appears 
applicable to non-metals taken from sur- 
face excavations as the value of such 
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business is chiefly from its plant invest- 
ment and efficiency of management rather 
than the value of the product mined. 

Further statement is made that “the 
copper industry receives too much de- 
pletion, while the coal industry receives 
inadequate allowances.” It is said that 
the second plan would allow a greater 
reduction to coal and a less deduction to 
copper than under the present system 
and that the increase in tax in the 
metals industry will probably fall prin- 
cipally on the copper group. “The cop- 
per industry paid cash dividends of $18,- 
000,000 in 1924, while the lead and zinc 
industry paid only $3,000,000,” the re- 
port continues. “Under the present 
method the tax on copper companies is 
8 percent of the dividends and 30 percent 
on those of the zinc companies. Under 
the second plan the percentages would be 
15 for copper and 33 for lead and zinc. 
It would not appear that the increased 
tax on copper by the second plan would 
result in hardships because the present 
price of copper is in excess of that in 
1924, the depletion allowances would be 
greater and the increase in tax less than 
shown by the computations in this re- 
port.” 

ADVANTAGES SUMMARIZED 


Summarizing the advantages of deple- 
tion based on net income the report says: 

Percentage depletion has a relation to 
the value of the ore as does the present 
method, whereas the fixed rate method 
and gross income method have no rela- 
tion except to value. 

The change in method will be less dis- 
turbing in effect than in other methods. 

This method is simple in its application 
and eliminates the many factors of specu- 
lation and uncertainties entering into 
present methods of valuation. 

It requires but one computation for 
depletion whereas the gross income 
method with the 50 percent limitation re- 
quires two computations. 

It eliminates 1913 and discovery values 
as a basis for percentage depletion. 

The method has proved practicable in 
the application of the Canadian law 
which uses a method similar to the first 
plan for metal mines and a fixed rate per 
unit of products sold in the case of coal 
mines. 

“Bituminous coal mine operators have 
not received the relief given other mine 
operators,” says the report. “The coal 
industry has been profitable only in a 
few years and is now in a condition as 
depressed as agriculture. The present 
system results in taking away from the 
bituminous coal industry a large propor- 
tion of its profits in taxes in the infre- 
quent year of prosperity. The substitute 
method is desirable.” 

While the report indicates a preference 
for the second plan, Mr. Parker suggests 
careful analysis of other methods. The 
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report does not consider net losses, and 
distribution of depletion between lessor 
and lessee as the mine ore problems can 
be solved if a sound depletion method 
can be devised. It is recommended that 
if any plan of computing depletion is 
adopted based on a percentage of net in- 
come from property, that both 1913 de- 
pletion and discovery depletion be elimi- 
nated in the interest of substantial 
simplification. As to the difficulty of de- 
termining net income from the property, 
the report says “this argument does not 
appear to be supported by actual facts,” 
as the present law, section 114-B-2 re- 
quires such a determination by providing 
that the allowance for discovery value 
of mines shall not exceed 50 percent of 
the net income from the property; simi- 
lar limitations were contained in prior 
revenue laws, and no complaint has been 
made that the net income could not be 
determined. It is also said that the 
method of bookkeeping by mining com- 
panies will show net income from this 
source without difficulty. Mr. Parker 
suggests that the bureau and taxpayers 


test these methods by applying them to 


actual conditions. 


LEGISLATIVE 
REVIEW 


(from page 803) 


books and docu- 
ments as may be 
necessary for en- 
joyment, control, use, administration and 
disposition of the lands. All laws in 
force on the date of the approval of the 
act relating to the entry of the public 
lands within the states, and all other 
laws inconsistent with this act are re- 
pealed, except that such laws are con- 
tinued in force with respect to land ex- 
cepted from the act. Public Lands. 


INTERIOR BRANCH 

S. 1594, Mr. King (Dem., Utah)—This 
bill proposes to appropriate $1,500,000 for 
the establishment, not later than January 
1, 1931, at a place designated by the Pres- 
ident in one of the public land states, a 
branch of the Interior Department to 
which shall be transferred the following 
bureaus and services, together with the 
functions, powers, and duties pertaining 
thereto, and such officers and employes 
and such maps, files, plats, and other rec- 
ords as, in the opinion of the Secretary 
of the Interior, are necessary for the 
proper administration of the affairs 
thereof: General Land Office, Bureau of 
Mines, Geological Survey, Bureau of Rec- 
lamation, Bureau of Indian Affairs, and 
National Park Service. Such branch of- 
fice shall be under the direction of an 
official of the Interior Department des- 
ignated by the Secretary. 

The bill abolishes the Forest Service of 
the Department of Agriculture and trans- 
fers its duties to the Interior Depart- 
ment, and administration of its affairs 
by the branch office in the west. Public 
Lands. 
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~~ NEWS OF THE MINING FIELD 


Magma Copper Plans To Erect 
Hospital 

The Magma Copper Company is plan- 
ning the erection of a new hospital at 
Superior, Ariz., to replace the dispen- 
sary which was damaged by fire some 
time ago. The new building will be of 
either tile or brick construction. The 
work of constructing the new building 
will be begun as soon as possible. 


United Verde Announces $2,000,000 
Improvement Program 


Expenditure of $2,000,000 by the 
United Verde Copper Company, of 
Jerome, Ariz., in an improvement pro- 
gram which is expected to carry on over 
the next three years, has been announced 
by W. V. DeCamp, general mine super- 
intendent. The program calls for the 
construction of a combination shaft 
which will extend from the 3,000-ft. level 
to the surface. 

A mine fire during February and 
March at the Verde property was fol- 
lowed by a cave-in which effected a 
large area of the mine and is in a meas- 
ure responsible for the proposed im- 
provement program. The management, 
however, has announced that the an- 
ticipated developments of the property 
have caused the decision for the installa- 
tion of the combination shaft. 

Construction of the shaft will be 
started soon, it was announced, and will 
involve the removal of one of the shovel 
dumps, amounting to approximately a 
half-million tons of material. The shaft 
is designed to come through to the sur- 
face in the vicinity of the V. T. and S. 
depot on the 300 level. When this shaft 
is completed a change room will be 
erected on the 300 level and both the 
ore and material hoists installed at the 
surface. 

The complete shaft installation and 
other proposed improvements will re- 
quire approximately three years to com- 
plete. This program in addition to the 
shaft includes the removal of the dump, 
hoist installation and complete concret- 
ing of the shaft. 

While the new shaft will be the major 
improvement carried on by the United 
Verde, considerable other development is 
included in the program. Numerous 
machinery adjustments will be made and 
new equipment added to take care of the 


increased production when the shaft is 
completed and underground 
made. 

In the meantime the company will op- 
erate as usual at its property with the 
exception of the points between the 1,200 
level and the surface which must be 
abandoned during the period of improve- 
ment. 
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Sheldon Mining Corp. Takes Over 
Humboldt Copper Smelter 


The Sheldon Mining Corporation 
which recently made an initial payment 
on a majority of the stock of the South- 
west Metals Company, has taken pos- 
session of the latter company’s smelter 
and plant at Humboldt, Ariz., with 
Superintendent George D. French in 
charge. 

Transfer of the smelting plant is the 
first step, it is announced, in the plans 
for reopening the smelter for custom 
ores, and to handle ore being developed 
in the Sheldon properties at Walker and 
in the Blue Bell and DeSoto mines, for- 
merly operated by the Southwest Metals 
Company but now under direction of the 
Sheldon Company. 

The smelter will be ready to resume 
operations early in December. It has 
been closed since in 1927 when the low 
copper price made its operation impos- 
sible without loss. 

Prior to the the 


war Humboldt 


Smelter was operated by the Arizona 
Consolidated Smelter Company and dur- 
ing the war period it ran full blast. Then 
copper prices dropped and it was neces- 
sary to close down. Southwest Metals 
then reopened it but in 1927, low copper 
prices again caused its doors to close. 


Empire Star Buys 6,000-Ft. Tram 


The Empire-Star Company has pur- 
chased the 6,000-ft. tram line formerly 
used by the Mason Valley Mines Com- 
pany, near Yerington, Nev., and will use 
the equipment for transportation of ore 
from the North Star mine to the Empire 
mill. For several weeks the company 
has been using trucks in ore movements; 
but this method was found unsatisfac- 
tory. Eighty stamps are dropping at 
the Empire mill. Reports are current 
here that the North Star plant is to be 
dismantled. Development of good ore in 
both properties continues. 


American Metal Company, Ltd.— 
A Correction 


In our September issue there appeared 
a report to the effect that the American 
Metal Company, Ltd., had purchased 
molybdenum properties near Pitkin, Colo. 
Upon further investigation we find this 
to be untrue, and we take this oppor- 
tunity to make a correction on behalf of 
the American Metal Company. 


Gold, Silver, Copper, Lead, and Zinc Mined in New Mexico in 1928 


(Final figures by Chas. W. Henderson, United States Bureau of Mines) 


Gold* Silver* Copper Lead Zine 
County Fine Fine 
ounces ounces Pounds Pounds Pounds Total value 
68 3,959 39,000 14,088 
Wied 5,625.09 153,453 81,131,090 2,822,328 15,512,000 12,998,855 
14,981.59 495,930 2,120,000 10,385,000 46,410,000 4,338,436 
ess 202.79 6,759 257,639 98,535 145,000 59,806 
168.59 6,754 5,403 16,708 
A eee 95.78 16,183 128,327 991,207 339,000 108,095 
ces $2,912.41 827,793 89,854,646 15,610,501 62,406,000 +18,815,863 
29,241.87 890,083 74,251,863 16,052,855 59,603,000 415,662,076 
or decrease from 3,670.54 —62,290 +15,602,783 —442,354 +2,803,000 +3,153,787 


metals: Gold $20.671835 per ounce; 
pound; zine $0.061 per pound. 


* Includes placer production: Gold 65.16 fine ounces; silver 17 fine ounces. + Average value of 
silver $0.585 per ounce; copper $0.144 per pound; lead $0.058 per 
t Average value of metals: 


Gold $20.671835 per ounce; silver $0.567 


per ounce; copper $0.131 per pound: lead $0.063 per pound; zine $0.064 per pound. 


819 


| 
3 
= 
C 
a 
| 
= | 


820 


California Rand Silver Mine Sold 


The equipment and realty of the once 
famous silver mine of California, Rand 
Silver, Inc., at Randsburg, has been sold 
to Henry W. Klipstein, presumably for 
the H. W. Gould Mining Company of 
San Francisco, operating extensively in 
Nevada, the sale price being reported at 
$53,000. 

The new owners are in control of the 
property and will take steps to resume 
operations immediately, it is said. Pro- 
duction will be carried on by leasers, but 
it is reported that the purchasers will 
also map out a development program in 
an extensive search for new ore, and 
that in addition they may negotiate for 
adjoining holdings with a view to cre- 
ating a consolidated property of wider 
area. 

The mine directors confirming the sale 
were Alfred Harrell, J. A. Hughes, Ben 
H. Sill, Dwight L. Clarke, and Myron 
Jameson. 

The California Rand Silver was dis- 
covered in the spring of 1919. Work of 
development was begun in June of the 
same year, and in September the com- 
pany was incorporated. 


Tri-State Operators To Meet 
October 7 


The annual meeting of the Tri-State 
Zinc and Lead Ore Producers’ Associa- 
tion will be held at the Picher, Okla., 
offices of the association on Monday, 
October 7, at which time directors for 
~ the ensuing year will be elected and a 
resume of the different activities of the 
organization will be given. 

Directors whose places are to be filled 
include Fred N. Bendelari, Consolidated 
Lead and Zinc Company; Frank Chil- 
dress, Skeleton Lead and Zinc Company; 
S. H. Davis, Century Zinc Company; 
C. F. Dike, Interstate Lead and Zinc 
Company; A. M. Gaines, New Chicago 
Mines Company; P. W. George, Federal 
Mining and Smelting Company; W. T. 
Landrum, Cortez-King Brand Mines 
Company; T. F. Lennan, Quapaw Mining 
Corporation; Charles A. Neal; M. F. 
Owens, Black Eagle Mining Company; 
George W. Potter, Eagle-Picher Lead 
Company; George A. Pearson, Lawyers 
Mining Company; George Provine, Tulsa 
Lead and Zinc Company; J. F. Robinson, 
Commerce Mining and Royalty Com- 
pany, and Edgar Z. Wallower, Evans- 
Wallower Zinc Company. 

Officers for the coming year will be 
elected by the newly elected board of 
directors some time later in the week. 
Present officers of the association are 
Childress; president; S. H. Davis, first 
vice president; Edgar Z. Wallower, sec- 
ond vice president; Charles A. Neal, 
treasurer; and M. D. Harbaugh, sec- 
retary. 
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Two Phelps Dodge Branches Make 
Perfect Safety Records In August 


Two of the five branches of the Phelps 
Dodge Corporation made perfect records 
in the prevention of lost time accidents 
during the month of August. 

The Morenci and Old Dominion units 
were the two branches to chalk up the 
perfect score, tying for first place. The 
Copper Queen division, employing as 
many men as both of the record-making 
branches, came second with five lost- 
time accidents. 

The Moctezuma unit at Nacozari, So- 
nora, Mexico, took fourth place with 
four mishaps necessitating time lost by 
the injured employes, and the Stag Can- 
yon branch in New Mexico came last, 
with three. 


The report for August showed a con- 
tinuance of the lowering of time-lost ac- 
cidents among the branches. 


Figured on the basis of 1,000 shifts 
worked, the rating of the Copper Queen 
for August was .056; for the Mocte- 
zuma, .073 and for the Stag Canyon 
unit, .207. 

The Morenci branch retains its lead 
in the safety contest for the year to 
date with a rating of .010, figured on 
the basis of 1,000 shifts worked. The 
Moctezuma branch is in second place 
with an average of .036, only two points 
lower than the Copper Queen in third 
place with .038. The Old Dominion is 


in fourth place with a score of .045 and 
the Stag Canyon last with .116. 


Daily Zinc Output of World Up In 
August 


Daily production of zinc in the world 
increased 13 tons during August, com- 
pared with the average daily rate of 
output in the month preceding, accord- 
ing to the American Bureau of Metal 
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Statistics. The average daily produc- 
tion for the initial eight months this 
year was 4,423 tons, against 4,308 tons 
for the entire year of 1928. 

Total production of world zinc last 
month amounted to 136,406 tons, com- 
pared with 136.018 tons in July and 129,- 
347 tons in the similar month a year 
ago. Average daily production last 
month was 4,400 tons, against 4,387 tons 
in the preceding month and 4,169 tons 
in August, 1928. 

United States production of zinc in 
August aggregated 55,290 tons, com- 
pared with 54,441 tons in the preceding 
month, 

Aggregate output of zinc in the world 
in the first eight months this year was 
1,074,424 tons, compared with 1,308,302 
tons in the corresponding months of last 
year. The average monthly output so 
far this year has been 134,303 tons. 


Anaconda Official Takes Position 
With African Company 


Charles R. Wraith, assistant superin- 
tendent of the Anaconda Reduction 
Works, of the Anaconda Copper Mining 
Company, will leave October 15 to be- 
come manager of the concentration and 
smelting departments of the Roan Ante- 
lope Mining Company of Rhodesia, in 
southern Africa. Mr. Wraith’s resigna- 
tion from his position in Anaconda was 
announced the latter part of September. 

A graduate of the Colorado School of 
Mines, Mr. Wraith ranks high as a 
metallurgical engineer. He has been 
connected with the reduction works in 
Anaconda for the past 16 years and for 
the last three years has occupied the 
position of assistant superintendent. 

During the World War he served with 
considerable distinction in the depart- 
ment of gas development and was 
awarded the rank of major. 


Mine Production of Gold, Silver, Copper, Lead and Zinc in Nevada in 1928 
(In terms of recovered or recoverable metal) 
Advance figures by C. N. Gerry, of the United States Bureau of Mines 


Gold* 
Fine 
ounces 


Silver* 
Fine 
ounces 


Copper Lead 


Total 
Pounds Pounds 


value 


188.35 
749.52 
15 


28,647.48 

25,273.23 

2,715.72 

1,071.94 

1,070.54 

1,129.85 

2,274.25 

2,459.00 

28,444.98 

20 2.66 
30,847 2,085.74 
76,441 8,728.88 
20.45 


2 
5,783,101 "70,154.05 


4,687 1,112 
27,805 5 
12 


474,601 
796.074 
816,512 
20,378 
604,153 
671,473 
68,365 
45,890 
1,414,285 
49 


2,295 
244,435 


219,156 


$18,478 
2,220,320 


118,08 


9 
8,113,822 
2,100,779 


5,370,180 
11,005,253 ‘se eee 


5,503 184 6,704 
141,976,079 915,853 22,090,881 


Total 
Total 


1928... 359 


7,057,488 175,157.97 
1927... 409 


5,531,152 150,346.16 


5,481,574 
5,397,179 


158,876,883 15,747,444 


6,796,713 31,033,776 
120,259,276 15,784,818 


6,344,523 $23,322,589 


* Includes placer production. 


t Average value of metals: 


Gold, $20.671835 per ounce; silver, 


$0.585 per ounce; copper, $0.144 per pound; lead, $0.058 per pound; zinc, $0.061 per pound. ft Average 


value of metals: Gold, $20.671835 per ounce 
$0.063 per pound; zinc, $0.064 per pound. 


; silver, $0.567 per ounce; copper, $0.131 per pound; lead, 
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hed 8 G1,199 1,306,707 ........ 616,380 
Humboldt ....... 11 6,785 1,248 34,692 
1,489,938 
5 1,672,047 
15 252,881 5,314 196,298 
OC 87,679 5,709 208,316 
14 
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Phelps Dodge To Construct Experi- 
mental Leaching Plant and Mill 


The Morenci branch of the Phelps 
Dodge Corporation, during the coming 
year, will construct a 50-ton daily ca- 
pacity leaching plant and a 100-ton mill 
in the vicinity of Bunker Station, be- 
tween Clifton and Morenci, Ariz., with 
construction work to start January 1, 
according to an announcement by Frank 
Ayer, manager. 

The decision to erect the plant is the 
result of experiments conducted in 
Douglas during the past year in a small 
test leaching plant. Morenci ore, in 
small quantities, was shipped to Doug- 
las for leaching, and comparisons in the 
saving by the leaching process were 
made with concentration and smelting 
as is carried on in this district. 

It is now the policy to conduct these 
experiments on a larger scale in a plant 
during the coming year and to thor- 
oughly demonstrate the best and most 
economical method of treating Morenci 
ores, 

The leaching plant at Bunker will be 
under the direction of Mr. LeGrande, 
consulting engineer for the corporation. 


California Tungsten Mine Sold 

A dispatch from Bishop, Calif., says 
the Tungsten Corporation of America 
has announced purchase of the Bishop 
tungsten properties, near there, and five 
tungsten claims in the Atolia district 


of Kern County. The Bishop mine con- 
tains an immense tonnage of low grade 
ore which is mined by the glory hole 
method. The mill is treating 175 tons 
of ore daily and producing 12 to 15 tons 
of tungsten concentrates monthly. The 
management states capacity of the plant 
is to be raised to 500 tons daily. 


Seven Mines of Tri-State District Go 
Eight Months Without a Lost- 
Time Accident 


Seven mines of the Tri-State district 
have worked through the first eight 
months of 1929 without a lost-time ac- 
cident. Six of these properties belong 
to the Commerce Mining and Royalty 
Company and the other to the Evans- 
Wallower Lead Company. 

The properties that have a clear rec- 
ord for 1929 follow: 

Beaver, Grace Walker, Jay Bird, 
Scammon Hill, Wilbur and Webber of 
the Commerce Company. 

Mine No. 24 of the Evans-Wallower 
Company. 

Forty-one mines of 19 companies, re- 
porting to the accident prevention de- 
partment of the Tri-State Zine and Lead 
Ore Producers’ Association, worked 
throughout the month of August without 
a lost-time accident. 

In the week ending September 21, 68 
mines of 19 companies in the district, 
worked 26,247 man-shifts without a lost- 
time accident. 
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Data On Mineral Resources of 
Nevada To Be Published 

A great deal of the data gathered by 
the engineering staff of the Mackay 
School of Mines of the University of 
Nevada, of mineral resources of the 
state is to be published soon, according 
to Professor John A. Fulton, director. 
The field work has been completed by 
the school instructors for the state min- 
ing bureau and what spare time is avail- 
able after the fall term opens at the 
university will be devoted to preparation 
for printing. 

It is the purpose to issue two bulletins, 
one covering the mineral resources of 
the state tributary to the Boulder Can- 
yon dam, the other devoted to mercury. 
Two parties composed of members of the 
Mackay School of Mines faculty have 
spent most of the summer in field work 
and have gathered information at first 
hand of the mineral resources. 


Large Enrollment At Montana School 
of Mines 

At the end of the first week of regis- 
tration at the Montana State School of 
Mines, 126 students were enrolled, the 
largest enrollment in the past nine years, 
Dr. Francis A. Thomson, president of 
the school, announced. Late enrollments 
and second semester registrations are 
expected to increase the figure to the 
largest in the history of the school, he 
said. 


front standing near the center. 


This group of men, comprising one of the United Verde Copper Company’s divisions, has worked without a 
lost-tvme accident since June 6. On September 6 they had put in 14,000 man shifts. There are 176 men in 

the crew, and this is the best record so far established by any one division. The bosses may be seen in the 
From left to right they are: Robert Kelly, John Blazina, John Rice, John 
Eddy, shift bosses, and Walter Mutz, division foreman 
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CLEVELAND-CLIFFS STAGES SAFETY PICNIC 
FOR EMPLOYES 


More than 10,000 men, women and 
children were entertained at The Cleve- 
land-Cliffs Iron Company’s Labor Day 
safety picnic, held at Legion Park, Ish- 
peming, Mich., September 2. The event 
was an outstanding success, and illus- 
trates in a practical way the work that 
this organization is doing to promote the 
best industrial relations. 

The opening ceremony at 10.30 a. m., 
was presided over by S. R. Elliott, gen- 
eral manager of the company, under 
whose direction the picnic was arranged. 
An invocation was followed by a flag- 
raising ceremony by American Legion 
members employed by Cleveland-Cliffs. 

Starting at 11 o’clock, the program 
was filled with sporting events, not only 
for the men employed by the company, 
but for their wives and children. Base- 
ball games between teams representing 
the mines and the shops were played 
throughout the day and there were many 
other features in the way of entertain- 
ment and unique contests. 

Music during the day was provided by 
the Gwinn and Negaunee bands. Vocal 
selections were rendered by a trio and 
a male quartette. 

One of the highlights of the afternoon 
program was the address by William G. 
Mather, president of the company, who 
spent Saturday and Sunday in Ishpem- 
-inng. Mr. Mather bespoke his and the 
company’s gratification for the splendid 
relations between the men and the com- 
pany and the interest that was being 
shown. 

“We are constantly thinking of so ar- 
ranging your occupation that the possi- 
bilities of injuries or of contracting any 
disease be minimized,” said Mr. Mather. 
“The officers of the company greatly ap- 


S. R. Elliott, manager of the Mining 
Dept., delivering the welcome address. 


preciate the loyal and intelligent cooper- 
ation of employes, without which the 
splendid advance of recent years in re- 
ducing accidents could not have been 
achieved. I hope you feel that it is 
not in a spirit of boastfulness, but with 
justifiable pride that we say it has al- 
ways been the policy of The Cleveland- 
Cliffs Iron Company to take whatever 
steps are necessary to protect the lives 
and welfare of its employes. I do not 
recall that any company preceded us in 
having a thoroughly organized safety 
department which has kept abreast of 
the most advanced practice in Europe 
and America in the application of 
methods for combating accidental injury 
to our men. No mine is opened; no ma- 
chinery is bought without including in 
its specifications all safety plans which 
can be thought of after general discus- 
sion among the officials without regard 
to expense. 


“It was said of George Washington 
that he was first in war, first in peace 
and first in the hearts of his country- 
men. The Cleveland-Cliffs Iron Com- 
pany is not supposed to be first in war 
and peace, but we were first in mining 
Michigan ore and we want to be first in 
the hearts of our employes.” 


Employes of the Morris-Lloyd mine, 
were presented with gold safety buttons 
by Mr. Mather, for their excellent record 
of 445 days, with a total 82,102 man- 
shifts worked without sustaining a lost- 
time accident. Superintendent Charles 
Stakel and Captain William Nault led 
the group of bosses to the platform, 
where Mr. Mather pinned on the buttons. 


wh, 


The formal opening of Cleveland-Cliffs 
safety picnic. 
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The other employes were given their but- 
tons at the registration tent. 


In his address of welcome to the em- 
ployes and their families, S. R. Elliott, 
general manager of the company’s min- 
ing department, told the men, women 
and children that the picnic was given 
in recognition of the cooperation which 
Cleveland-Cliffs workers have given the 
company in preventing accidents in min- 
ing and other operations and he ap- 
pealed to all workmen to do even better 
safety work in the future. 


“Last spring when the men at the 
Morris-Lloyd mine established a year’s 
no-lost-time accident record,” said Mr. 
Elliott, “it was suggested that the com- 
pany give these employes a picnic in 
recognition of their splendid accomplish- 
ment. Your safety inspector, Mr. Con- 
nibear, told me he thought this would 
be unfair to our men at the other mines, 
all of you having worked hard for good 
safety records. He recommended a 
safety picnic for all of our employes and 
their families. I heartily agreed with 
him and our president, Mr. Mather, ap- 
proved of the plan. This safety picnic, 
therefore, is being held to show our ap- 
preciation for the splendid cooperation 
which has been given by all of our em- 
ployes in this very important work of 
preventing accidents. Working together 
in this spirit of cooperation, outstanding 
records in safety have been achieved 
since this campaign started and it shows 
clearly that the employes of the com- 
pany have kept their pledge.” 


The distinction of being in the service 
of the company the greatest number of 
years was awarded to Michael Mc- 
Namara, whose service totalled 46 years 
and 11 months. 


Mr. McNamara was born in 1867 and 
started to work for the company on Au- 
gust 2, 1882, 


Refreshments and a picnic lunch were 
provided by the company. 


William G. Mather, president of Cleve- 
land-Cliffs, addressing the gathering. 
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A Utah team, representing the Utah 
Copper Company, from Bingham Canyon, 
won first honors at the International 
First Aid and Mine Rescue Contest, held 
at Kansas City, Mo., September 12, 13 
and 14, with an average of 98.95 percent. 
The mine rescue contest was won by team 
No. 1 of the Maryland Division of the 
Consolidation Coal Company, from Frost- 
burg, Md. First place in the combination 
contest, involving both first aid and mine 
rescue, was taken by the Northwestern 
Improvement Company, of Roslyn, Wash. 

There were 40 first-aid teams entered 
in the competition from 18 different 
states, and 9 mine rescue squads from 6 
states. 

In the first aid division the winning 
teams were: 

First. Utah Copper Company, Bing- 
ham Canyon, Utah. 

Second. Colorado Fuel and Iron Com- 
pany, Pueblo, Colo. 

Third. Pickands Mather & Company, 
Ironwood, Mich. 

In the mine rescue division, winning 
teams were: 


THE 
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First aid teams at the International meet, just before the contest 


UTAH COPPER COMPANY TEAM TAKES FIRST HONORS IN INTERNATIONAL CONTEST 


First. Consolidation Coal 
Inc., Frostburg, Md. 

Second. Northwestern 
Company, Roslyn, Wash. 

Third. Madison Coal Company, Mount 
Olive, Ill. 

Awards in the combination mine rescue 
and first aid contest were: 

First. Northwestern Improvement Com- 
pany, Roslyn, Wash. 

Second. Madison Coal Company, Mount 
Olive, Il. 

Third. Buckeye Coal Company, Nema- 
colin, Pa. 

State first aid honors were awarded 
as follows: 

Arizona—Phelps Dodge Corp., Morenci. 

Colorado—Colorado Fuel & Iron Co., 
Pueblo. 

Illinois—Peabody Coal Co., Kincaid. 

Iowa—Consolidated Ind. Coal Co., Mine 
No. 2, Melcher. 

Kansas—Shell Petroleum Corp., Ar- 
kansas City. 

Louisiana—Standard Oil Co., Baton- 
rouge. 

Maryland—Consolidation Coal Co., 
Frostburg. 


Company, 


Improvement 


Michigan—Pickands Mather & Co., 
Ironwoed. 

Montana—Anaconda Copper Mining 
Co., Greatfalls. 

Oklahoma—Commerce Mining & Roy- 
altty Co., Miami. 

Pennsylvania—Pittsburgh Coal Co., 
Mansfield Mine, Pittsburgh. 

South Dakota—Homestake Mining Co., 
Lead. 

Texas—Freeport Sulphur Co., Free- 
port. 

Utah—Utah Copper Co., Bingham Can- 
yon. 

Virginia—Stonega Coke & Coal Co., 
Roda. 

Washington—Northwestern 
ment Co., Roslyn. 

West Virginia—Fordson Coal Co., 
Twin Branch. 

Kentucky—Northeast Coal Co., Paints- 
ville. 

The contests were conducted under the 
auspices of the United States Bureau of 
Mines with the cooperation of a number 
of mining, industrial and civic organiza- 
tions. 


Improve- 


The mine rescue teams which were entered in the Kansas City Meet 


Evans Wallower Expands 
Directors of the Evans Wallower Lead 
Company have authorized the immediate 
drawing of plans for the erection of an 


electrolytic lead-smelting plant with a 
daily capacity of 50 tons at East St. 
Experimental work shows that 
not only will the electrolytic lead plant 


Louis. 


permit .of economic handling of low- 
grade ores, but in addition the product 


can be used at the lead oxide plant at ~ 


Charleston, W. Va. 
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Carnegie Advisory Boards to Discuss 
Metallurgy Research and Steel 
Problems in Open Meeting 


Progress being made in metallurgical 
research and problems vital to the steel 
industry will be discussed at the third 
open meeting of the Metallurgical and 
Mining Advisory Boards to the Carnegie 
Institute of Technology and the United 
States Bureau of Mines to be held on 
October 18 in the auditorium of the 
United States Bureau of Mines, in 
Pittsburgh. 

Leading metallurgists and steel re- 
search engineers from all over the coun- 
try will attend the all day meeting which 
will be open to all persons interested. 
Illustrated progress reports will be given 
by research engineers of the Carnegie 
Institute of Technology and the Bureau 
of Mines. 

The morning session will begin at 10 
a. m., when Dr. V. N. Krivobok, asso- 
ciate of the Bureau of Metallurgical Re- 
search, Carnegie Institute of Technology, 
and Dr. C. H. Herty, Jr., physical chem- 
ists at the Bureau of Mines, will offer 
an illustrated report on “Case Carburiz- 
ing Research.” 

Dr. F. M. Walters, Jr., director of the 
Bureau of Metallurgical Research, Car- 
negie Institute of Technology, will de- 
liver a report on the preparation of iron- 
carbon-manganese alloys, a study that 
has occupied his attention for some time. 
Dr. J. B. Friuf, a third member of the 
Carnegie research workers will deliver a 
talk on the preparation of pure man- 
ganese, a process which was worked out 
in the Carnegie laboratory. 

“The Physical Chemistry of Steel 
Making” will be the topic during the 
afternoon meeting. Dr. Herty, of the 
Bureau of Mines, will give an illustrated 
report on the fundamental studies car- 
ried on in the Bureau’s laboratories. 
Later in the meeting he will offer an- 
other report on plant research in open 
hearth treatment. 

F. N. Speller, director, Department of 
Metallurgy and Research, National Tube 
Company, who was elected chairman of 
the boards last year, will preside at the 
day sessions. A. C. Fieldner, chief en- 
gineer of the Experiment Stations Divi- 
sion of the U. S. Bureau of Mines in 
Washington, D. C., will make the intro- 
ductory address at the afternoon session. 

The various reports will be inter- 
spersed with discussions. Among the 
speakers included in these discussions 
will be: O. E. Harder, director of the 
Department of Metallurgy, University of 
Minnesota; W. J. Merten, metallurgical 
engineer, Westinghouse Electric and 
Manufacturing Company, Pittsburgh; 
Louis Jordan, chief of the Section of 
Chemical Metallurgy, Bureau of Stand- 
ards; Dr. H. W. Gillett, director of the 
Bartelle Memorial Foundation; P. H. 
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Brace, section engineer, Metallurgical 
Research Department, Westinghouse 
Electric and Manufacturing Company; 
John A. Mathews, vice president, Cruci- 
ble Steel Company of America. 

The advisory boards were organized 
in 1923 by Dr. Baker “for the purpose of 
bringing the department of metallurgy 
at the Carnegie Institute of Technology 
in closer touch with the industries and 
to help the department to increase its 
usefulness and service.” 


R. S. Dean Appointed Chief of 
Bureau of Mines, Metallurgical 
Division 

R. S. Dean, of Chicago, IIll., has been 
appointed as chief engineer of the Metal- 
lurgical Division of the United States 
Bureau of Mines, effective November 1. 
Mr. Dean has for the past 10 years been 
associated with the Western Electric 
Company at their Hawthorne plant in 
Chicago, where he has been in charge of 
metallurgical development. 

Mr. Dean was born at Rolla, Mo., Au- 
gust 23, 1897. He was educated in the 


R. S. Dean 


public schools of Rolla and graduated 
from the School of Mines and Metal- 
lurgy of the University of Missouri in 
1915. He pursued graduate study in 
physical chemistry at that school and at 
Harvard University and the University 
of Chicago. He taught metallurgy at 
the University of Pittsburgh and at 
Armour Institute of Technology, Chi- 
cago, and was engaged on metallurgical 
research for short periods with the Ana- 
conda Copper Mining Company and the 
American Zinc, Lead and Smelting Com- 
pany, before his association with the 
Western Electric Company. 

Mr. Dean’s activities in the metallur- 
gical field have been extensive, and 
papers published by him and his asso- 
ciates cover investigations in flotation, 
chemistry of ore deposits, electrolytic 
refining, theory of metallic hardening, 
copper wire studies, and alloy studies of 
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various kinds. He is perhaps best known 
for his work on the dispersion harden- 
ing of lead alloys, which attracted wide- 
spread attention. 

He has been active in technical society 
work and serves on the Papers Commit- 
tee and the Douglas Medal Award Com- 
mittee of the American Institute of Min- 
ing and Metallurgical Engineers, and on 
the executive committee of the Chicago 
section of that Institute. He has repre- 
sented the Western Electric Company 
for several years on a number of com- 
mittees of the American Society for 
Testing Materials. He is a member of 
the American Chemical Society, the 
British Institute of Metals and the 
American Society for Steel Treating. In 
1924 he received the Chicago section 
award for advances in metallurgy. 

In his association with the Bureau of 
Mines, Mr. Dean will have general super- 
vision of the extensive program of 
metallurgical research conducted by the 
Bureau at its various experiment sta- 
tions located in the principal mining dis- 
tricts of the country. 


Geological Survey Announces 
Changes 


Two important changes in the admin- 
istrative officers of the Geological Sur- 
vey have been announced. These 
result from the resignations of Col. 
Claude H. Birdseye, chief topographic 
engineer, who is leaving the Government 
service to accept a commercial position, 
and of Col. Glenn S. Smith, as engineer 
in charge of the Atlantic Division of 
the Topographic Branch. 

Effective September 10, the Secretary 
of the Interior has appointed John G. 
Staack as chief topographic engineer, 
and Albert Pike as division engineer. Mr. 
Staack has served continuously in the 
Geological Survey for 25 years, except 
while for two years a captain in the 
Corps of Engineers during the World 
War. He has had wide field experience, 
his assignments covering the entire field 
of topographic and geodetic engineering 
in many parts of the United States, and 
also administrative experience as chief 
of the Great Lakes section with super- 
vision over the mapping in four states. 
Mr. Pike likewise has had long service 
in the Topographic Branch and was Cap- 
tain of Engineers in the World War; he 
has shared largely in the supervision of 
the Atlantic Division, of which he now 
takes charge. 


Colonel Smith will retain a part-time 
connection with the Geological Survey to 
serve as special representative of its 
director and of the Secretary of the In- 
terior in important matters, and will be 
acting chief topographic engineer until 
Mr. Staack can complete his field assign- 
ments and assume his new respon- 
sibilities. 
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Glen Alden Coal Buys Lehigh & 
Wilkes-Barre 


One of the largest deals in anthracite 
property in years was made recently, 
when the Glen Alden Coal Company an- 
nounced it would take over the physical 
property of the Lehigh and Wilkes-Barre 
Coal Company, subject to approval by 
the stockholders of both concerns. 

The Glen Alden Coal Company, which 
is closely identified with the interests of 
the Delaware, Lackawanna and Western 
Railroad Company, is one of the largest 
producers of hard coal and with ‘the 
acquisition of the Lehigh and Wilkes- 
Barre mines it is said it would become 
the largest, based on the annual produc- 
tion of coal during recent years. 

The official announcement of the deal 
and the only word given out by either 
company came from W. W. Inglis, pres- 
ident of the Glen Alden Company. It 
said: 

“Negotiations have been completed 
whereby, subject to the approval of the 
stockholders of both companies, the Glen 
Alden Coal Company will take over the 
physical property of the Lehigh and 
Wilkes-Barre Coal Company located in 
the state of Pennsylvania, paying there- 
for 676,700 shares of Glen Alden Com- 
pany stock.” 

The price of the stock was not men- 
tioned nor was there anything forthcom- 
ing as to how the tonnage of the Lehigh 
and Wilkes-Barre Company would be di- 
vided among the railroads. 

The Lehigh and Wilkes-Barre Cor- 
poration is the present owner of the Le- 
high and Wilkes-Barre Coal Company 
stock, having purchased it from the Rey- 
nolds syndicate of New York, which in 
turn acquired it from the Central Rail- 
road Company of New Jersey about six 
years ago. The price paid the Jersey 
Central at that time was $32,490,980. 
The Jersey Central was compelled to di- 
vest itself of the coal property by de- 
cree of the United States Supreme 
Court. 

According to the statistics of the State 
Bureau of Mines, the Glen Alden pro- 
duction in 1928 was 8,442,559 tons and 
the Lehigh and Wilkes-Barre output 5,- 
267,854, or a total of 13,710,413 tons for 
the two companies, as against 9,188,435 
tons for the Reading Company, generally 
regarded as the largest anthracite 
producer. 

Fourteen Glen Alden Company collier- 
tes, employing approximately 20,000 per- 
sons, are affected by the merger. The 
collieries are: Stokes, Diamond, Hyde 
Park, Archbald, Pines, Taylor, Baker, all 
in Lackawanna County; Pettebone, 
Woodward, Avondale, Truesdale, Grand 
Tunnel, Loomis and Bliss in Luzerne 
County. 

The Glen Alden Coal Company’s larg- 
est breaker is the Baker, which is lo- 


cated at Bellevue and said to be one of 
the most modern coal sizing plants in 
the anthracite region. In addition the 
company operates a large power house 
along Susquehanna River in Hanover 
township, close to the Loomis colliery. 

Lehigh & Wilkes-Barre Coal Company 
owns 10 collieries, 9 of them in the Wyo- 
ming Valley and 1 at Audenreid. The 
Lehigh & Wilkes-Barre collieries are: 
Honeybrook No. 4 at Audenreid, Carbon 
County; South Wilkes-Barre, Hollen- 
back, and Stanton, all in Wilkes-Barre 
City; Lance No. 11 and Nottingham, in 
Plymouth; No. 9 at Sugar Notch; But- 
tonwood No. 22 in Hanover township; 
Wanamie No. 18, at Wanamie, Newport 
township, and Maxwell No. 20, at Ashley. 

This company also is the owner of 
large coal reserves in Newport and 
Hanover townships and in addition oper- 
ates a number of coal tracts under lease. 

The company is constructing a mod- 
ern breaker at Lance No. 11 operation in 
Plymouth, and this is expected to be 
ready within a few months. 


M. A. Hanna Co. To Reopen Coal 
Mines In Eastern Ohio 


The M. A. Hanna Company, of Cleve- 
land, of which the Wheeling and Lake 
Erie Coal Mining Company and the Mas- 
sillon Coal Mining Company are subsid- 
iaries, has set out to put the mines in 
eastern Ohio to work, that miners in 
that section may have employment. The 
Hanna concern has taken over the man- 
agement and sales agency for the Jeffer- 
son Coal Company which has been op- 
erating one of its three mines on part 
time. It is reported the new manage- 
ment will put the mine on full time and 
open up one of the other mines, paying 
$5 a day. This course of the Hanna 
concern is carrying out a policy ex- 
pressed by the management two years 
ago. 


Colonel Walter Herd Dead 


The mining profession of Nova Scotia 
was shocked to learn of the sudden death 
of Colonel Walter Herd, which occurred 
at Chester, Nova Scotia, on August 23. 
After a prolonged illness, from which he 
apparently was making progress towards 
recovery, he suffered a relapse and 
passed quite suddenly. 

Colonel Herd had been associated with 
the coal mining industry of this province 
since 1911, and for the last decade held 
the position of chief mining engineer for 
the British Empire Steel Corporation. 
He was born in ‘Kirkcaldy, Scotland, in 
1883, and received his technical educa- 
tion in Heriot Watt College, Edinburgh, 
and his early mining experience in the 
coal mines of Great Britain. 

Enlisting in the early stages of the 
war, he was retired with the rank of 
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lieutenant-colonel at its close. His abil- 
ity as an engineer was early recognized, 
and won for him rapid promotion. 

His success in his chosen profession 
was in marked degree. The forward 
and progressive steps in coal mining in 
this province have been due to’ his 
mastery of technic, initiative, and broad- 
ness of vision. 

He was a valued member of many pro- 
fessional societies, and contributed freely 
to the transactions. His latest contribu- 
tion being his paper on “Bumps in No. 
2 Mine, Springhill, N. S.,” presented to 
the American Institute of Mining and 
Metallurgical Engineers at their Feb- 
ruary meeting this year. 


W. Va. Coal & Coke Plant Being 
Remodeled 


Considerable progress is being made in 
remodeling the tipple at No. 5 mine of 
the West Virginia Coal & Coke Com- 
pany, at Omar, W. Va., in order to in- 
crease the mine’s production to 3,000 
tons per day. 

Much of the work necessary for the 
rearrangement of the tracks outside of 
the tipple is completed. The improve- 
ments will include a rotary dump of the 
newest design, run-of-the-mine belt con- 
veyor and a tunnel to connect with rich 
coal deposits on Pine Creek. 

It is expected that most of the work 
will be completed by the first ef next 
year. 


Kentucky Holds First Aid Meet 


Scoring 598 out of a possible 600 
points, the team of the Northeast Coal 
Company from Thealka, Ky., won first 
place in the state-wide First Aid Meet 
held August 31 at the University of Ken- 
tucky stadium under the auspices of the 
Kentucky Department of Mines and par- 
ticipated in by 300 miners. 

Second place was won by the Consol- 
idated Coal Company, Jenkins, Ky. This 
team scored 597 points. Third place 
went to the team representing the Black- 
wood Coal & Coke Company, Pardee, 
Va., with 596 points, and the Lynch, 
Ky., team of the United States Coal & 
Coke Company won fourth honors with 
595 points. The team representing the 
Clover Splint Coal Company, Closplint, 
Ky., won first place among the negro 
teams entered. 


Anthracite Output Increased In 
August 

A forecast made last month by Sec- 
retary of Mines Walter H. Glasgo, that 
the production of anthracite coal would 
be increased 20 percent in August over 
July was exceeded when figures com- 
piled by the department showed that the 
gross tonnage mined in August was 4,- 
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855,000 tons, an increase of 25 percent 
over the 3,900,000 production of July. 
The June output was 4,000,000 gross 
tons. 

A continued increase is expected by 
the Secretary who bases his opinion on 
the fall seasonal demand and employ- 
ment reports of the Department of 
Labor and Industry. 


George S. McCaa Appointed Bitu- 
minous Inspector of Pennsylvania 


An August 8, Governor Fisher, ap- 

pointed George S. McCaa a bituminous 
mine inspector of Pennsylvania. At that 
time and for five years previous thereto 
Mr. McCaa held the position of District 
Engineer of the U. S. Bureau of Mines, 
with headquarters at the Experimental 
Station in Pittsburgh. Mr. McCaa as- 
sumed his duties with the state Septem- 
ber 16, and has been assigned to the 
thirteenth bituminous inspection district, 
with headquarters in Pittsburgh. He 
will be engaged in the inspection of 
mines in his district, the investigation 
of accidents, and all other duties re- 
quired by law of a mine inspector, in 
addition to which he will serve in a con- 
sulting capacity, to other inspection dis- 
tricts in both the bituminous and an- 
thracite fields, in connection with mine 
fires, explosions, first aid and accident 
prevention work and will give special at- 
tention to the subject of ventilation in 
gaseous mines. 
. Mr. McCaa is 45 years of age, a grad- 
uate of Lafayette College with the de- 
gree of mining engineer, and holds all 
official papers for both anthracite and 
bituminous mines, having had his first 
experience in mines in the anthracite 
field as a machinist, mine surveyor and 
mining engineer for 10 years, following 
which he served as mining engineer, in- 
surance rating inspector, safety engineer 
and superintendent of mines in the bitu- 
minous field for 13 years, the last 5 
years as District Engineer of the U. S. 
Bureau of Mines, making investigations 
and reports on mine fires, explosions and 
mine safety subjects, in connection with 
which work he has attended approx- 
imately 200 mine fires and explosions in 
all parts of the United States and Can- 
ada, about 30 of which have been in 
Pennsylvania. 


New Commerce Director 


William L. Cooper, of New York, has 
been nominated by President Hoover to 
be director of the Bureau of Foreign 
and Domestic Commerce. He will suc- 
ceed Julius Klein, who has become As- 
sistant Secretary of the Department of 
Commerce. At present Cooper is serv- 
ing as Commercial Attache in the for- 
eign service of the Commerce Depart- 
ment at London. 
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WEST VIRGINIA LEADS IN BITUMINOUS COAL 
PRODUCTION 


For the second successive year West 
Virginia, in 1928, exceeding all other 
states in the production of bituminous 
coal. The total output for 1928, accord- 
ing to statistics published by the Bureau 
of Mines, amounted to 132,952,159 net 
tons as against 131,202,163 tons for 
Pennsylvania and 61,860,379 tons for 
Kentucky which ranked second and third 
respectively. When Pennsylvania’s out- 
put of anthracite is included, however, 
the Keystone state is still far in the 
lead, her total production of coal of all 
kinds in 1928 being 206,550,232 net tons. 

Although retaining its place as the 
Jeading bituminous coal producing state, 
production in West Virginia for 1928 
shows a decrease of 8.4 percent when 
compared with that for the previous 
year. Nearly all districts shared in this 
decrease, although several counties, not- 
ably McDowell, Greenbrier and Raleigh, 
in southern West Virginia, show sub- 
stantial gains, while Marion and Brooke 
counties in the northern part of the state 
show slight increases. Logan County 
still remains the principal producer in 
West Virginia with an output of 21,- 
659,463 tons, or more than 16 percent 
of the total production. 

The number of active coal mines of 
commercial .size in West Virginia de- 
clined from 1,149 in 1927 to 980 in 1928. 
There was a corresponding reduction in 
the number of men engaged in the in- 
dustry, the total last year being 111,733 
as compared with 119,799 in 1927. The 
output per man per day, however, in- 
creased from 5.15 tons in 1927 to 5.35 
tons in 1928. 

Prices of West Virginia coal declined 
by an average of 13 cents a ton in 1928, 
reflecting the lessened activity which 
characterized the bituminous industry 
throughout the country during the year. 
The average price f. o. b. mines in 1928 
was $1.59 per ton as against $1.72 per 
ton in the preceding year. The total 
value of the coal produced last year 
amounted to $211,480,000, a decrease of 


ILLINOIS COAL PRODUCTION IN 1928 


Among the many industries of IIli- 
nois, coal mining ranks high in value of 
product. In 1928 the mines of the state 
produced coal to the value of $112,095.- 
000. The average value per ton f. o. b. 
mine was $2, a decrease of $.16 in com- 
parison with 1927. The average price 
obtained varied in different parts of the 
state. In Sangamon County, for ex- 
ample, it was $2.16, in Franklin County 
$2.05, in Williamson County $2.03, and 
in St. Clair County $1.72. These figures 
are averages for all coal sold. including 
— percent when compared with that of 
1927. 


screenings and run-of-mine as well as 
prepared sizes. 

Labor disputes at a number of mines 
in the state, some of which were closed 
for five months or more, acted to reduce 
production in 1928, yet in comparison 
with 1927, when there was a general 
suspension, there was a substantial in- 
crease in output. The total quantity 
mined in 1928 was 55,948,199 net tons, 
an increase of 19.5 percent when com- 
pared with the 46,848,224 tons produced 
the.year before. 

Franklin County remained by far the 
largest producer in the state with a total 
output in 1928 of 13,944,000 tons. Next 
in total tonnage came Williamson 
County with 5,115,000 tons, followed by 
Macoupin with 4,650,000, Sangamon with 
3,708,000, Saline with 3,645,000, Chris- 
tian with 3,617,000, and Vermilion with 
3,358,000. Coal was mined in 42 other 
counties, but none of them reached the 
3,000,000-ton mark. 

The average number of days worked 
by the mines increased from 114 in 1927 
to 156 in 1928. The number of men em- 
ployed, however, declined sharply, fall- 
ing from 76,970 in 1927 to 64,266. 


COAL PRODUCTION IN OHIO 


The total quantity of coal produced in 
Ohio in 1928 amounted to 15,641,225 net 
tons. In comparison with the output for 
the previous year, the production in 
1928 shows a decrease of 1.1 percent. 
This decrease was spread fairly evenly 
throughout the state with nearly all 
counties sharing proportionately. Bel- 
mont, Coshocton, Harrison, Tuscarawas, 
and a few of the smaller producing 
counties, however, showed an increase in 
output and partly offset the decrease in 
the other counties. Belmont County re- 
tained its position as the principal coal 
producer in Ohio, accounting for 3,824,- 
710 tons, in 1928, or nearly a quarter of 
the total output. 

The number of workers engaged in 
the coal mining industry of Ohio was re- 
duced by 14,172 last year. The total re- 
ported employed in 1928 was 21,371, of 
whom 18,405 worked underground and 
2,966 on the surface. In 1927 there was 
a total of 35,543 men employed. Stead- 
ier employment, however, was given to 
those remaining in the industry in 1928. 
The average number of days worked last 
year was 171, as against only 98 days 
in the previous year. 

In 1928 the total value of the coal 
produced amounted to $26,439,000, as 
against $30,376,000 the year before, a 
decrease of 13.0 percent. The average 
price declined by 23 cents per ton, being 
a year as compared with $1.92 
in 


Extensive Coal Deposits Found In 
Northern Canada 
Discovery of extensive coal deposits, 
one of the few minerals hitherto un- 
found in Ontario, has been announced by 

Premier Ferguson. 

A bed one mile long and a half mile 
wide, estimated to contain from 7,000,- 
000 to 10,000,000 tons of lignite, a low- 
grade fuel, has been found along the 
Abitibi River, at Blacksmith Rapids, 
near Cochrane. He described the dis- 


covery as the most important mining de- 
velopment in Ontario in years. 


Dr. W. S. Dyer, provincial geologist, 
who has spent three summers investi- 
gating the find, said the coal could be 
marketed at from $5 to $6 a ton, ex- 
clusive of freight charges. He said 
tests at the Dominion Laboratories at 
Ottawa showed that the coal, par- 
tially carbonized, can be used profitably 
by some of the large paper mills in the 
province. 
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Arizona Organizations Hold Mining 
Revival Meeting At Prescott 

Despite the fact that Yavapai County, 
Ariz., is today the leading mining county 
of that great mining state, having 64 
mines producing within its area, repre- 
senting a total value in production of 
$26,750,353 in 1928, that district believes 
thoroughly in stimulating further its 
great industry and mineral assets. Tc 
that end the mining committee of the 
Yavapai County Chamber of Commerce, 
with the cooperation of the Arizona In- 
dustrial Congress, the Arizona Chapter 
of the American Mining Congress and 
the Arizona section of the American In- 
stitute of Mining and Metallurgical En- 
gineers, on August 24, held one of the 
most successful mining revival meetings 
ever held in the Southwest, at Prescott. 
Yavapai and Prescott, the “Home of the 
Prospector,” welcomed the prospector, 
miner and small mine operator to this 
meeting which was attended by over 300 
individuals actively identified with the 
mining industry. : 

Geologists, operators of the larger 
companies, field men, engineers, metal- 
lurgists, rubbed shoulder to shoulder 
with the man from the hills. The pur- 
pose of the meeting, that of discussing 
the problems of the prospector and small 
operator, was carried out to the letter, 
and as a direct result of the same, re- 
newed activity is apparent 
sections. 

Papers presented at the meeting em- 
braced every line of mining activity. 
Such a demand has been made for them, 
that hundreds of copies have been pre- 
pared and mailed. Those wishing copies 
may obtain same by writing to the min- 
ing committee of the Yavapai County 
Chamber of Commerce, at Prescott, 
Ariz. 


in many 


Demonstrations in first aid, safe prac- 
tices, and geophysical prospecting were 
given prominent places on the program, 
which embraced an intensive two days’ 
study of the entire situation. 


The meeting went on record asking the 
Arizona Congressional delegation to 
work to secure such legislation in Con- 
gress as will clarify the situation now 
existing relative to the incomplete pro- 
vision of the present laws for the loca- 
tion of disseminated copper deposits and 
other blanket or flat lying veins or de- 
posits of ore and especially those lying 
beneath an overburden of wash or other 
material. A request was made for ad- 
ditional and ample financial support of 
the Arizona Bureau of Mines, that even 
more worth while results may be 
obtained. 


The meeting protested vigorously any 
proposed change in the freight rates and 
charges applicable to the transportation 


of non-ferrous metals and their products, 
as detrimental to the small operator. 
W. J. Graham, of Phoenix, was appointed 
chairman of a committee to organize 
small operators in gathering statistics 
to present before the Interstate Com- 
merce Commission in opposition to any 
increase in freight rates on ore and mine 
products. 

Other members of the committee 
named were Charles F. Willis, of Phoe- 
nix; L. V. Root, of Kingman, M. B. 
Elsing, of Bisbee; J. J. Keegan, of Globe; 
Hugo Miller, of Nogales, and H. A. Ted- 
row, of Walker. 


West Virginia Holds “Safety Day” 
at Charleston 

Attaining a score of 799 out of a pos- 
sible 800 points, the Grant Town, W. Va., 
first aid team of the New England Fuel 
and Transportation Company, won first 
honors in the fourth annual West Vir- 
ginia Safety Day contest held at Charles- 
ton September 7. 

Another Marion County team repre- 
senting the Consolidation Coal Company, 
Mine 32 team, from Shinniston, took 
second place with a total of 797 points. 
Other winning teams were Fordson Coal 
Company, Twin Branch; Consolidation 
Coal Company, Carolina, winner of last 
year’s meet; Logan County Coal Cor- 
poration of Lundale, and Wyatt Coal 
Company, Laing. 

In mine rescue contests, first place 
went to the Continental Coal Company 
Cass team which scored 98 percent in 
working out of problems prepared by the 
United States Bureau of Mines. These 
contests were held in a tunnel erected to 
resemble a mine mouth and filled by an 
explosion with poisonous gases. Second 
place in the rescue contests was won by 
the Davis Coal and Coke Company squad 
from Thomas with a score of 96 5/10 per- 
cent. 

A short program of speech making pre- 
ceded the contests. Governor Conley, 
who lauded Robert M. Lambie, chief of 
the State Department of Mines, for es- 
tablishing the annual safety day, was the 
principal’ speaker. The principle of 
safety day, he said, has “gone forth to 
the other states and has practically 
spread over the entire nation.” Other 
speakers included Col. W. M. Wiley, of 
Sharples, president of the Kanawha Coal 
Operators’ Association, and J. G. Brad- 
ley, president of the West Virginia Coal 
Association. 


Metal Exchange To Issue Statistics 
On Metals 
The National Metal Exchange is pre- 
paring to compile and distribute more 
adequate statistics on metals than have 
been available heretofore, Erwin Vogel- 
sang, president, has announced. 


THE MINING CONGRESS JOURNAL 827 


Mines Work Through August With- 
out Accident 


Three mines of the West Virginia Coal 
and Coke Corporation operated during 
the month of August without accidents. 
These mines were the Earling, Jose- 
phine and Leiter mines, all in West 
Virginia. 

The last accident at the Earling oper- 
ation was on July 17. This mine worked 
every day during the past month. The 
last accident at Josephine occurred on 
July 9. 


The Leiter operation, while much 
smaller than some of the other mines, 
has had only one accident during the 
year and that occurred on May 20. 


Company, New 
CONVENTION York; O. D. Hutch- 
(from page 812) ens, president, 
Manganese Ore Co., Johnson City, 
Tenn.; Chas. W. Massie, secretary- 
treasurer, Hy-Grade Manganese Co., 
Inc., Woodstock, Va.; Joel Hurt, Jr., 
president, American Minerals Corp., 
Atlanta; Robert E. Dwyer, vice presi- 
dent, Anaconda Copper Mining Co., 
New York; H. A. Pumpelly, vice presi- 
dent, Domestic Manganese & Develop- 
ment Co., Owego, N. Y.; J. Carson Ad- 
kerson, consulting engineer, Washing- 
ton, D. C.; Ottomar Stange, president, 
Stange Construction Co., Philadelphia; 
Herbert Wilson Smith, Union Carbide 
Co., New York; N. H. Mannakee, Blue- 
field, W. Va.; Gaston Scott, secretary to 
Governor of Alabama, Montgomery; 
D. H. McCloskey, Jersey City; W. R. 
Spencer, president, Luna Manganese Co., 
Jackson, Mich.; W. J. Stanton, vice pres- 
ident-treasurer, Cuban American Man- 
ganese Corp., New York; L. B. Miller, 
Cleveland; Carl Zapffe, Northern Pacific 
Railway Co., Brainerd, Minnesota; John 
Hickey, president, Moorlight Mining Co., 
Philipsburg, Mont.; E. A. Fritzberg, 
manager, Trout Mining Co., Philipsburg, 
Mont.; W. G. Rinehart, Batesville, Ark.; 
E. F. Rummel, Chicago, Milwaukee & St. 
Paul Ry., Chicago; C. G. Ewing, presi- 
dent, Philipsburg Mining Co., St. Louis; 
H. O. Flickinger, president, North Gran- 
ite Mining Co., Philipsburg, Mont.; 
K. M. Leute, president, General Manga- 
nese Corp., New York; Leslie L. Sav- 
age, president, U. & S. Mining & De- 
velopment Co., New York; James W. 
Gerard, New York; Col. George W. 
Steele, president, Brunswick Terminal & 
Railways Securities Co., New York; 
Wilson Bradley, president, Bradley- 
Fitch Co., Deerwood, Minn.; C. L. Ber- 
rien, general superintendent of mines, 
Anaconda Copper Mining Co., Butte; G. 
P. Goodier, president, New Mexico Cop- 
per and Mining Co., Denver; Homer C. 
Chapin, Chapin Exploration Co., Chi- 
cago; M. C. Lake, geologist, Duluth. 
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WITH THE MANUFACTURERS 


New Design Increases Utility of 
Cardox Shell 


For two years or more the “Cardox” 
method of coal production has made 
steady progress, and this means for 
bringing down coal at the face is in 
successful every-day use in several of 
the coal-producing states from West 
Virginia to Colorado. This method has 
been approved by the U. S. Bureau of 
Mines as being safe for use in explosive 
mixtures of methane and air, and be- 
cause of the comparatively low pressure 
at which the gas is released the coal is 
brought down in larger pieces. 

In the past one of the chief objections 
to the use of this method of coal pro- 
duction has been the size and weight of 
the shell employed. This has now been 
largely overcome by the development of 
a@ new design, much smaller and lighter 
than the original yet capable of doing 
an equal amount of work. 

The original shell was roughly 4 in. 
in diameter, 39 in. long, held 122 cu. in. 
of liquid gas and weighed when loaded 
about 85 Ibs. The new or Type G shell 
is 3 in. in diameter, 34 in. long, holds 80 
cu. in. of liquid carbon dioxide and 
weighs when loaded about 40 Ibs. 


The reason why 80 cu. in. of liquid 
gas in the new shell is capable of doing 
approximately as much work as 122 cu. 
in. in the older one is that in the new 
shell the gas upon detonation is not 
only evaporated but superheated. The 
energy available from it is, therefore, 
approximately the same in the one case 
as in the other. Care is taken, how- 
ever, to be certain that its temperature 
at release is well below the ignition 
point of methane. This renders the 
shell safe to use in explosive mixtures 
of fire damp and air. 

The new shell is simple and rugged in 
design, its comparatively few component 
parts being husky and strong. The 
smaller diameter as compared with the 
older design will mean a decreased power 
consumption and lesser cost entailed in 
drilling. Stemming material will be less 
in quantity, easier to place, and more 
effective. Labor of charging, handling 
and transporting will naturally be 
roughly proportional to the weight. 

The primary advantage, however, is 
the fact the new shell is smaller, lighter 
and easier to handle than the older one, 
yet is capable of delivering approxi- 
mately an equal “kick.” 
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A New High Capacity, Semi-Revolv- 
ing Electric Shovel 


For a period of 30 years, up to 1910, 
the railroad type shovel was supreme 
in the power excavating field. As our 
great mining fields developed and new 
economic obstacles were encountered it 
became necessary to develop a larger 
excavator—the large, full revolving, 
type—embodying enormous range and 
capacity, the first of which was built 
and shipped by The Marion Steam Shovel 
Company in 1911. 

Recently the problems of several fields, 
particularly the iron mining operations, 
have raised new economic conditions and 
there has been an undoubted trend to 
and demand for an entirely different 
type of power excavator—a high ca- 
pacity, low maintenance shovel. 

The large “strippers” will undoubtedly 
always be required for material that may 
be immediately “spoiled.” For this, 
these machines are superior to any 
other type. But where speed, high ca- 
pacity, accuracy of loading and ease of 
handling enter in, they are too large and 
cumbersome. 

The new Marion Type 6200 was de- 
signed with this in mind and yet retain 
a higher capacity. To get a machine 
of this type it has been necessary to 
create an altogether new type of 
machine. 

Speed has been obtained in two ways: 
first by having a minimum of rotating 
parts, only the boom, dipper and handle, 
and hoist machinery rotate as against 
the full revolving machine. Second, the 
entire hoisting unit is mounted on the 
swing circle, eliminating the old chain 
hoist with its accompanying sheaves, 
etc. These two features permit a rapid 
hoist, fast swinging, and because of the 
low inertia, easy controlling and “spot- 
ting.” Since rotating and hoisting are 
the major operations to be performed the 
operating cycle has been speeded up by 
20 percent over the lighter and smaller 
4-cu. yd. revolving machines. 

The standard equipment of the type 
6200 will be a 5-cu. yd. dipper. This 
size combined with other features will 
permit “grading” of the ore or other 
material in the pit. 

Another important improvement is the 
crawling traction equipment and pro- 
pelling machinery. Heretofore all power 
excavators have depended on the hoist 


machinery for motive power in propel- 
ling. The type 6200 is equipped with an 
entirely separate propelling unit 
mounted rigidly on the lower frame (as 
distinguished from the swinging circle) 
and under separate control. The power 
from the motor is conveyed through a 
gear train to two semi-rigid crawlers. 
These crawlers have a three-point bear- 
ing to allow for inequalities of the pit 
floor but otherwise are similar to the 
rigid crawlers of the small revolving 
shovels. 

Because of the improvements in de- 
sign it has been possible to give this 
new shovel a larger swinging arc than 
was possible on the railroad types. The 
220-degree swing will permit digging 
or loading far back of the center line of 
rotation and three ore cars can be loaded 
at a time without re-spotting the cars. 


New Westinghouse “Weldomatic” 


The Westinghouse Electric and Man- 
ufacturing Company announces the de- 
velopment of the “Weldomatic,” a new 
and improved automatic welding outfit. 
The Weldomatic equipment is complete 
with electrode feeding device, control 
cabinet and operator’s panel. It is de- 
signed to operate with equal satisfaction 
from either Westinghouse variable volt- 
age or constant voltage welding motor 
generator sets. 


The growth and economy of automatic 
arc welding in the metal working indus- 
tries has brought about a demand for 
an automatic welder of very compact 
dimensions to facilitate mounting on the 
welding tools, and furthermore, a weld- 
ing device that is equal in reliability of 
the usual shop tool. 

The Weldomatic has been developed by 
the Westinghouse Electric and Manufac- 
turing Company to meet these condi- 
tions. It automatically strikes and holds 
an are between an electrode and the 
work to be welded without the aid of an 
operator other than to press the start- 
ing button. The feeding device is a 
most compact design which permits its 
ready application to work handling 
tools. The drive motor is mounted in a 
cylindrical fram which supports the 
nozzle assembly. The nozzle has adjust- 
ments for being moved in two planes, 
and the nozzle assembly can be reversed 
very easily to be either a right hand or 
a left hand assembly. 
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Gardner-Denver Erecting Addition 
To Quincy, Ill, Plant 
Contracts were let recently for the 
new building addition of the Gardner- 
Denver Company plant at Quincy, IIl. 
This will give a 50 percent increase in 
production and it is to be finished by 

December 1. 

Unfilled orders of the company have 
not diminished, it was announced by 
Raiph G. Gardner, vice president. With 
the additional manufacturing space this 
fall, production will soon be much nearer 
the sales demand, he said. 

Two foreign branch managers of the 
Gardner-Denver Company left the 
United States recently to take charge of 
their respective offices. 

Ralph Scott, formerly sales manager 
of the drill division of the company, is 
enroute to London where he is to be 
stationed permanently. W. G. Agnew, 
who was until recently the Gardner- 
Denver sales representative in Arizona, 
leaves for Lima, Peru, to take charge of 
the office there. 

The Gardner-Denver Company manu- 
factures rock drills, air compressor 
slush pumps, drill sharpeners, high pres- 
sure drill steel forges and kindred ma- 


chinery. Its main plants are located in 
Denver, Colo.; Quincy, Ill., and La 
Grange, Mo. 


New Limit Switch Has Universal 
Application 

The General Electric Company an- 
nounces a new cam-operated limit switch 
for industrial control applications which 
supersedes the various older types which 
that company has been manufacturing 
and combined all their advantages in one 
device. It is also very low in price. It 
bears the designation LS-438, 

The new switch is enclosed in a cast 
case. Electrically it is a two-circuit 
switch that, by a simple adjustment, can 
be made either normally open or nor- 
mally closed, or one circuit open and 
one closed. It is a snap-action, cam- 
operated device and can be obtained with 
either spring or star-wheel return with 
any one of four operating levers: a 
roller lever with a 1- or 3-inch roller, a 
forked lever or a straight lever. The 
contact tips are interchangeable with 
those of standard General Electric cam- 
operated master and _ geared limit 
switches. 


A new Linde Oxygen plant located at 
1628 Cascade Street, Erie, Pa., com- 
menced operations August 21. This 
plant will supply the local demand for 
oxygen, widely used for oxy-acetylene 
welding and cutting. J. J. McKeen is 
superintendent of this plant and R. S. 
Hamilton, whose headquarters are at 
the East Buffalo Line plant, is dis- 
trict superintendent. 
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Koppers-Rheolaveur Opening Office 
In Huntington 
Koppers-Rheolaveur Company are 
opening an office October 1 in the First 
National Bank Bldg., Huntington, W. 
Va., with C. L. Miller in charge. This 
office will handle the growing business 
in tipple construction and coal cleaning 
equipment in southern West Virginia, 
Virginia and eastern Kentucky. 


Hercules Plans Construction of New 
Experimental and Chemical Re- 
search Laboratories 
Plans for the erection near Wilming- 
ton of a new experimental station con- 
sisting of experimental and chemical re- 
search laboratories were announced re- 
cently by officials of the Hercules Pow- 
der Company, manufacturers of explo- 
sives, naval stores, nitrocellulose and 

cellulose. 
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Following the erection of structures 
now being designed the experimental 
staff and research equipment will be 
moved here from Kenvil, N. J., the pres- 
ent site. 

Construction will consist of a main 
building, containing chemical laborato- 
ries, offices and library, and auxiliary 
buildings housing experimental plants. 
A power house and store rooms will also 
be erected. At the present station about 
120 people are employed of whom more 
than half are technically trained chem- 
ists, physicists, and engineers. 

Removal of the Hercules experimental 
work to Wilmington will bring it into 
closer contact with the main office or- 
ganization, facilitating the technical 
service the company offers users of ex- 
plosives, cellulose, nitrocellulose, and 
naval stores (turpentine, rosin, pine 
oil). The Hercules company has car- 
ried on extensive experimental research 
work for a number of years. 


Officiale of Allen & Gar- 
cia Company and the 
Soviet Imstiute for De- 
signing of Mines closing 
a contract for technical 
assistance which the 
former is to give in de- 
sign and construction of 
shafts in Russian coal 
fields. Seated, left to 
right—N. Levchenko vice 
president of the Donugol 
Coal Trust; S. G. Bron, 
Amtorg Trading Corp.; 
Messrs. Allen and Gar- 
cia, of the Allen & Gar- 
cia Company, of Chicago. 


Allen & Garcia Signs Contract With 
Soviet Coal Trust 


The Amtorg Trading Corporation has 
announced the signing of a new contract 
for technical assistance in the Soviet coal 
industry with the Allen & Garcia Com- 
pany, of Chicago. The contract, con- 
cluded by N. Levchenko, vice president 
of the Donugol Coal Trust, and repre- 
sentative of Gyproshacht, the Soviet In- 
stitute for Designing of Mines, calls for 
technical assistance in the design and 
construction of new coal shafts in the 
Donetz Basin and in Siberia. 

Thirty-five American engineers will be 
sent by the Allen & Garcia Company to 
work with the Gyproshacht on the vari- 
ous projects now under way. Twenty of 
these engineers will be located at Khar- 
kov, in the Ukraine, and 15 at Tomsk, 


in the Kuznetz Basin of Siberia. This 
will constitute the largest group of 
American engineers to work in any 


single industry in the Soviet Union. 
Saul G. Bron, chairman of the Board 
of Directors of the Amtorg Trading Cor- 
poration, in commenting upon the new 
agreement, which brings the total num- 
ber of technical assistance contracts 
with American firms to 28, stated: “With 
the putting into operation of this agree- 
ment, the coal industry of the Soviet 


Union, which is undergoing a very large 
expansion, will employ the services of 
three leading American mining engineer- 
ing firms. Aside from the Allen & Gar- 
cia Company, Stuart, James & Cooke and 
the Roberts & Schaefer Company are as- 
sisting the Soviet Coal Trusts in real- 
izing their ambitious program, which 
calls for an increase in coal production 
of from 35,000,000 tons last year to 75,- 
000,000 tons in 1933. The Soviet coal 
industry has made large purchases in 
the American equipment market, and the 
developments which are taking place in 
the industry, with the assistance of 
American concerns, will undoubtedly 
serve to enhance the position of Ameri- 
can mining machinery in the Soviet coal 
fields.” 

Mr. Garcia, who visited the Soviet 
Union nearly two years ago, as the head 
of a delegation of five American coal 
mining engineers, stated yesterday that 
the present contract grew out of that 
visit, and that he and Mr. Allen expect 
to visit the Soviet Union at least once 
a year to supervise the work of their 
engineers. 

The Allen & Garcia Company are the 
builders of the Orient Mine in Franklin 
County, Illinois, which is reputed to be 
the largest coal mine in the world, and 
of several other important coal projects. 
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CP Rock Bit for Drilling Oil Wells 


The Chicago Pneumatic Tool Company 
has recently perfected a new rock bit 
for drilling oil wells, which will be known 
as the CP “Tucone” rock bit. Exhaust- 
ive tests by numerous oil producing com- 
panies in several fields, show conclu- 
sively that this bit costs less to main- 
tain, drills as fast or faster, requires 
less time in getting in and out of hole, 
eliminates reaming and _ produces 
straighter hole. It will be exhibited for 
the first time at the International Petro- 
leum Exposition, Tulsa, Okla., Oc- 
tober 5-12. The complete bit consists 
of a one-piece manganese steel casting 
reamer body and a one-piece manganese 
steel casting bit body. The construc- 
tion of the reamer body is such as to per- 
mit the placing of the three separate 
reamer cutters at the proper distance 
for best alignment and efficient reaming. 
These reamer cutters, made from chrome 
nickel steel, heat-treated and hardened, 
rotate on a bearing held in the reamer 
body by a bearing pin. The two cut- 
ting cones are so inserted in the bit body 
that they alone stand the brunt of the 
drilling action and, though they become 
worn, the bit body itself is unaffected. 
The cutting cones have deep cut teeth, 
designed to meet various conditions. The 
cone is mounted on an extra large bear- 
ing and this unit (consisting of cutting 
cone mounted on bearing) is held se- 
curely in the bit body by a washer, nut, 
lock nut and cotter pin which are easily 
removable. The complete cutting cone 
‘unit can be removed and replaced with 
a new unit in 20 minutes. Another new 
feature of considerable economic impor- 
tance to drillers consists of an unusual 
cone-replacement service. The cutting 
cone and its bearing are one unit and 
are never sold separately. When a cone 
is worn, the unit is removed and sent to 
any one of numerous licensed CP serv- 
ice stations where the worn cone is 
stripped from its bearing and a new 
factory-made CP cone refitted on the 
same bearing. 

Production is under way and the man- 
ufacturers expect to be able to begin de- 
livery in various sizes from 55g-in. to 
17%-in. diameter, in a few weeks. An 
illustrated and descriptive folder will be 
sent upon request to the company at 6 
East 44th Street, New York City. 


New Sullivan Concrete and Clay 
Tools 


Two bulletins just issued by the Sulli- 
van Machinery Company describe im- 
proved compressed air concrete breakers 
and clay spaders. 

Bulletin 87-A describes the “M-1” 1929 
model clay spader and is eight pages in 
extent, printed in two colors. The “M-1” 
spaders weigh 25% pounds and may be 
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equipped with several different types of 
handles and throttles, including single 
and double grip handles, and palm trig- 
ger, finger grip trigger, and push throt- 
tle handles. 

The bulletin is illustrated with numer- 
ous pictures of spaders operating under 
different conditions of work, both above 
ground and in tunnel excavations. 


SULLIVAN CONCRETE BREAKERS AND PILE 
HAMMERS 


(Bulletin 87-B, eight pages) 


The adaptability of the Sullivan “K-2” 
buster has been demonstrated by ex- 
tended use in many parts of the country. 
The “K-4” heavy duty buster is a more 
recent development. This tool weighs 84 
lbs. and is recommended for unusually 
heavy tasks such as demolition of steel 
reinforced concrete in either pavements 
or in foundation removal, etc. The va- 
riety of work on which these concrete 
breakers can be employed is constantly 
increasing and include not only the tasks 
mentioned above, but such work as cut- 
ting asphalt, wrecking buildings, old 
retaining walls, etc., digging hardpan, 
shale, or frozen ground, back-fill tamp- 
ing in trenches, shallow rock drilling, 
and sheet pile driving. 


Changes In Link-Belt Personnel 


From the executive offices of the Link- 
Belt Company comes the announcement 
of the resignation of F. B. Caldwell, 
vice president of the Chicago Plant, on 
account of health. 

W. C. Carter, formerly vice president 
in general charge of production at all 
Link-Belt plants, will assume the duties 
of vice president and general manager 
of the Chicago Plant. 

E. J. Burnell, who was manager of the 
Pittsburgh office, has been appointed 
sales manager of the Western Division, 
with headquarters at the Chicago Plant. 

Nels Davis, from the Chicago engi- 
neering sales force, succeeds Mr. Bur- 
nell as manager of Link-Belt’s Pitts- 
burgh office. 


American Rolling Mill Plant To Get 
Oil-Electric Locomotives 


The American Rolling Mill Company 
has ordered two more 300-hp. oil-electric 
locomotives for use in their Ashland, 
Ky., plant. These units are to be dupli- 
cates of the four already in service, and 
are built jointly by thé Ingersoll-Rand 
Company, General Electric Company, 
and the American Locomotive Company. 

Many oil-electric locomotives are now 
in constant service on railroads and in 
industrial plants throughout the coun- 
try. Their fuel, operating and. main- 
tenance costs are very low, and they 
are performing service over 90 percent 
of the calendar hours in the year. 
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New Manager of Du Pont Explosives 
Department 


John W. McCoy, formerly assistant 
general manager of the Explosives De- 
partment of the du Pont Company, has 
been appointed general manager, vice J. 
Thompson Brown, who has been elected 
a member of the executive committee of 
the company. Edward B. Yancey, for- 
merly manager of the Birmingham 
plant, and who for more than a year 
past has been acting in an executive 
capacity at the home office, has been 
made assistant general manager of the 
department. 


American Chain Company Moves To 
New Quarters 


Removal of the Chicago offices of the 
American Chain Company, Inc., and As- 
sociate Companies on September 28, to 
new quarters on the seventeenth floor of 
the Chicago Daily News Building, Room 
1765, has been announced. 

This move on the part of the Ameri- 
can Chain Company, who are makers of 
a complete line of welded and weldless 
chain as well as many other specialties, 
further centralizes the Chicago offices of 
several of the companies associated with 
it. The associated companies affected 
include Ford Chain Block Company, 
Highland Iron and Steel Company, The 
Manley Manufacturing Company, Page 
Steel and Wire Company, Reading Steel 
Casting Company, and Wright Manufac- 
turing Company. 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, Etc., REQUIRED BY THE ACT OF 
CONGRESS oF AUGUST 24, 1912, 


Of THe MINING CONGRESS JOURNAL, 
monthly at Washington, D. C., 
1929. 


City of Washington, 
District of Columbia, ss: 


published 
for October 1, 


Before me, a notary public in and for the state 
and county aforesaid, personally appeared R. 
Mowatt, who, having been duly sworn according 
to law, deposes and says that she is the assistant 
business manager of THE MINING CONGRESS JOUR- 
NAL, and that the following is, to the best of her 
knowledge and belief, a true statement of the 
ownership, management, etc., of the aforesaid 
publication for the date shown in the above 
caption, required by the Act of August 24, 1912, 
embodied in Section 411, Postal Laws and Reg- 
ulations, printed on the reverse side of this form, 
to wit: 


1. That the names and addresses of the pub- 
lisher, editor, and business managers are: 

Name of publisher, The American Mining Con- 
gress; post-office address, Washington, D. 


Editor, E. R. Coombes. 


2. That the owners are: The American Mining 
Congress—a corporation, not for profit. No stock- 
holders. President, Robert E. Tally, Clarkdale, 
Ariz. First vice president, William H. Lindsey, 
Nashville, Tenn. Second vice president, Jesse F. 
McDonald, Denver, Colo. Third vice president, S. 
Livingston Mather, Cleveland, Ohio. Secretary, 
J. F. Callbreath, Washington, D. C. 


3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 per- 
cent or more of total amount of bonds, mortgages, 
or other securities are: None. 

R. S. Mowatt, 
Assistant Business Manager. 


Sworn to and subscribed before me this 2lst 
day of September, 1929. 


[SEAL] THomas C. WILLIS. 
(My commission expires January 4, 1932.) 
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IRON ORE: PIG IRON:COAL: COKE 


Near the deposits first shown to the white man by wise Marji Gesick, a 
Chippewa Chief... the powerful arms of Cleveland-Cliffs’ Shovels are stead- 
ily scooping out precious red ore—Earth’s greatest gift to the welfare 
of Man. Full laden cars roll on to the loading docks, dumping in cavernous, 
waiting ore boats. Then, over the lake the cargo is shipped . . . more 
daily fodder for hot, hungry furnace mouths. Cleveland-Cliffs Iron Ore, 
properly graded, comes from Lake Superior’s rich ore deposits—from 
the Marquette, Menominee and Mesaba ranges. 


THE CLEVELAND-CLIFFS IRON CO- CLEVELAND: OHIO 
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An empty ore steamer returns to the loading docks . . . slowly it 
moves in alongside the chutes, a long row that stand like soldiers 
in line at silent, impatient attention. A quiver—a movement 
—then scarcely before the boat is made fast, the chutes drop— 
one...two... five...ten... twenty... thirty. A wild rush of iron 
ore, ton upon ton loads into the hold—10,000 tons with a few 
hours. The chutes lift upward again to their places—another ore 
freighter is ready to go. 


THE CLEVELAND:-CLIFFS IRON CO- CLEVELAND: OHIO 
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Where 
Matches 


T The Youngstown Sheet and Tube Company 
there is only one standard of quality—the 
highest; only one form of service—personal service. 


By producing its own raw materials and handling 
every process in its own plants, Youngstown is able 
to maintain that unvarying high standard that in- 
stantly identifies every Youngstown product. By 
placing the customers’ needs foremost, and stressing 
the human element in its dealings, Youngstown 
rigidly adheres to its twenty-six-year-old tradition 
of personal service. 


The size of the order plays no part in determining 
the quality or the attention it receives. No matter 
how large or how small an order may be, it will be 
filled with the same minute attention to details, 
the same close personal supervision and with the 
same top quality goods. 


“GALVANIZED SHEETS PROTECT” * “ “ “SAVE WITH STEEL” 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


One of the oldest manufacturers of copper-bearing steel, under 

the well-known and established trade name “Copperoid”. ° 
General Ofices—YOUNGSTOWN, OHIO 
DISTRICT SALES OFFICES 


TLANTA—Healey Bldg. DETROIT —Fisher Bldg. PITTSBURGH — Oliver Bldg. 
BOSTON. 80 Federal Sr. MO.— SAVANNAH-—M and M T Terminals 
BUFFALO—Liberty Bank Bldg. Commerce Bldg. SAN FRANCISCO— 
CHICAGO—Conway Bidg. MINNEAPOLIS— Andrus Bldg. 55 New ponsqomer? St. 
CINCINNATI—Union Trust Bldg. NEW ORLEANS—Hibernia Bldg. SEATTLE— 

CLEVELAND—Union Trust Bldg. NEW YORK—30 Church St. ST. LOUIS —Shell Bidg., 
DALLAS—Magnolia Bldg. PHILADELPHIA— 13th and Locust Sts. 
DENVER —Continental Oil Bldg. Franklin Trust Bldg. YOUNGSTOWN Stambaugh Bldg. 


LONDON REPRESENTATIVE—The Youngstown Steel Products Co., 
Dashwood House, Old Broad St., London, E. C. England 
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—striving onward in the face of great hardships, these old 
pioneers laid the foundations of the civilization that is now the 
Middle West. Today, INLAND is contributing to the further 
growth of this great section of our country by furnishing high 
grade rolled steel products, including: 


A long experience and a complete control of production assure 
satisfactory quality in all of these products. Strategically located 
plants and close cooperation with customers enable INLAND 
to render prompt and efficient service at all times. 


INLAND STEEL COMPANY | 


Chicago Heights 
South Dearborn Street Indians Harbor 
St. Louis 


Wisconsin 


St. Paul ChicaQo Milwaukee 


Send for “INLAND COPPER ALLOY STEEL SHEETS”—an interesting booklet 
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Massive floating beasts of burden, these capacious iron ore freight- 

ers... journeying week after week, month after month, laden deep 


with rich, red cargoes ... scarcely waiting at the dock to be relieved 
<C> of their 10,000 ton load ... then out again, riding on the broad <C> 
back of Superior for another. This is the story of Moderns mov- 


ing mountains — of economical transportation and dependable 
deliveries of Cleveland-Cliffs Iron Ore. 


THE CLEVELAND-CLIFFS IRON CO- CLEVELAND - OHIO 


A 
4 


51 1 
ZF NV 4 ‘ \ \ 
\ 
— 
| 4 
= & (@ ge = 
= | - 
ie”) 
| ray 
— 


THE MINING CONGRESS JOURNAL October, 1929 


OGLEBAY, NORTON 


Lake Superior Iron Ores 
Tri-State Zinc Ores 
Rosiclare Fluorspar 


Ferro-Manganese 

Spieseleisen 

Coal Coke 

LAKE TRANSPORTATION 


CLEVELAND, OHIO 


ROSICLARE, ILLINOIS 


IRONWOOD, MICHIGAN 


AND COMPANY 
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IRON ORE- PIG IRON :-COAL: COKE 


Inside the huge square furnace, a bubbling, boiling molten mass ... fusing 
limestone, pig iron, scrap and ore into a mysterious mixture. The Charger rolls 
up, bearing on its long arm a loaded box of lump ore. The furnace door is lifting 
..- into this blinding, glaring, seething open mouth, the Charger thrusts and 
turns its arm. The ore is dumped ... another portion of the formula that will 
soon be Steel. Cleveland-Cliffs Lump Ores, highly favored for their physical 
structure and analyses, Lump Cliffs Shaft, Republic Basic Ores from Lake 


Superior district, and Old Bed Lump Ore from Lake Champlain district are 
offered for Open Hearth Furnaces. 


THE CLEVELAND-CLIFFS IRON CO- CLEVELAND: OHIO 


4 
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The Cleveland-Cliffis Tron Co. 


Offices 14th Floor Union Trust Building CHEMICAL DEPARTMENT 
CLEVELAND, OHIO CHARLES B. HALL, SALES MANAGER 


Manufacturers of 


PURE CHEMICALS 


Acetate of Lime 


Acetic Acid 


ALL GRADES 
Acetone Pure 


Charcoal 


CAR LOADS—IN BULK OR BURLAP BAGS 


Formaldehyde 


U.S. P. 


Iron Liquor 
TANK CARS OR BARRELS 


Methanol 


C P—95%—97% 


Methanol Denaturing 
Methyl Acetone 
Special Solvents 

Wood Creosote Oil 
Hard Wood Pitch 


Complete Stock Carried in Warehouses 
at all Large Distributing Points 
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CLEMENT K. QUINN & CO. 


Miners and Shippers of 


LAKE SUPERIOR IRON ORES 


Annual Production 1,000,000 Tons 


Our grades shown below include Sinter, bessemer, non-bessemer, 
low-phosphorus, high-phosphorus, silicious, and washed Mesaba 
ores. We mine these ores from our own mines on the Mesaba 
and Marquette Ranges 1 in the Lake Superior region. 


Sales Agents for Mesabi Sinter 


NAMES OF GRADES 


Mesabi Sinter 
Shada 
Pearson 
Wawbeek 
Low-Phos Sinter 
Copperhill Sinter 
Archibald 
Robert 
Beacon 
Junior 
Mesaba Basic 
Wisstar 
Williams 
Itasca 


OFFICE Foundry 
OFFICES 
Kruse Alworth Bldg. 
a, Empire Duluth, Minn. 
Silicon 


Silvery 


RY 


We Guarantee Grade, Tonnage and Delivery and Ufon Request Will Gladly Give 
Any Further Information Desired 


V 
5 
C 
BRANCH SALES Buffalo Sinter 
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Pickands Mather & Co. 


CLEVELAND, OHIO 


IRON ORE 
PIG TRON 
COAL 


wor 
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2414—1 ratio gear transmits 
15 hp. from a 1150 -r.p.m. motor 
to a coal conveyor for loading cars 
i. from the face in a coal mine. 


am Turbine Trenton, 


1884—Our 45th Anniversary—1929 


GOOD VALUE—GOOD WILL 


GOOD WOODEN 
BARRELS 


The Best After All 


National Cooperage and Woodenware Co. 


Peoria, IHinois 


Since 
1884 


ORBINSON 
Booster Fan 


for metal mines 


This Fan is portable and can 
be moved from one location 
to another without use of 
track or special equipment. 


Fans for every requirement 


ROBINSON 


VENTILATING COMPANY 


Zelienople -:- -:- Pennsylvania 


V 
nny VA) 
A Superior for Roush Work 
UCP 
Speed Locations | 
De Laval Ste | | TON, | J | ¢ 
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BUYER'S DIRECTORY 


ACETYLENE, Dissolved 
(Or in Cylinders) 
Prest-O-Lite Co., 
ACETYLENE GAS 
Prest-O-Lite Co., Inc. 
ACETYLENE GENERATING 
APPARATUS 
Oxweld Acetylene Co. 
ACID, SULPHURIC 
Irvington Smelt. & Ref. Works. 
AERIAL TRAMWAYS 
American Stee! & Wire Co. 
AFTERCOOLERS (Air) 
Ingersoll-Rand Co. 
AIR COMPRESSORS 
Allis-Chalmers Mfg. Co. 
Sullivan Machinery Co. 
Ingersoll-Rand Co. 
AIR COMPRESSOR OILS 
Standard Oil Co. (Inda 
IR FILTERS—Bag type 
out rican Coal Cleaning Corps. 
AIR HEATERS 
Westinghouse Electric & Mfg. Co. 
AIR LIFT PUMPING 
Sullivan Machitery Co. 
ALL SERVICE GAS MASKS 
Mine Safety Appliances Co. 
ANEMOMETERS 
Mine Safety Appliances Co. 
ANNUNCIATOR WIRES & 
CABLES 


A 

Roebling’s Sons Co., J. A. 
ANNUNCIATOR WIRES & 

CABLES, INSULATED 
American Steel & Wire Co. 
ANTI-RUST OILS & GREASES 
Standard Oil Co. (Ind.) 
ARMATURE COILS & LEADS 
Genera] Electric 
Roebling’s Sons Co., 
Westinghouse Mute. Co. 
ARMORGRIDS 
General Electric Co. 
-ASPIRATORS 
American Coa] Cleaning Corpn. 


AUTOMATIC CAR & CAGER 
STOP 


Bet Co. 

Mining Safety Device Co. 
AUTOMATIC CAR CAGES 
Connelisville Mfg. & Mine Supply 


Co. 
Link-Belt Co. 
Roberts & Schaefer Co. 
AUTOMATIC CAR DUMPERS 
Liek-Belt Co. 

Roberts & Schaefer Co. 
AUTOMATIC FLAGGING 
SIGNALS 


American Mine Door Co. 
AUTOMATIC (Mine Doors, Trucks 
and Electric Switches) 
American Mine Door Co. 
AUTOMATIC MINE — 
Westinghouse Electric & Mfg. Co. 
AUTOMATIC SWITCH 
THROWERS 
American Mine Door Co. 
Westinghouse Electric & Mfg. Co. 
AUTOMOBILE 
Roebling’s Sons Co., J. 
AUTOMOTIVE 
Keystone Lubricating 
BAG TYPE AIR FILTERS 
American Coal Cleaning Corpn. 
BALLAST UNLOADER ROPES 
Roebling’s Sons Co., J. A. 
BARS, 
Carnegie Stee] Co. 
Timken Roller Bearing Co. 
BATTERIES 
E. L du Pont de Nemours & Co. 
BATTERIES, Armature 
Westinghouse Electric & Mfg. Co. 


BATTERIES, Blasting 

Hercules Powder Co. 

BATTERIES, DRY Buz- 
) 


zers, als, Blast: 
Nationa! Carbon Co., Inc. 


BATTERIES (Storage, Gas Weld- 
ing, Cutting, Dissolved Acetylene) 

Prest-O-Lite Co. 

Westinghouse Electric & Mfg. Co. 

BATTERY CHANGING STATION 

Atlas Car & Mfg. Co. 

BEARINGS (for all kinds of 
equipment) 

Hyatt Roller Bearing Co. 

BEARINGS, RADIAL 

Timken Roller Bearing Co. 

BEARINGS, TAPERED ROLLER 

Timken Roller Bearing Co. 

BEARINGS, THRUST 

Timken Roller Bearing Co. 

BELL CORD 

Roebling’s Sons Co., J. A. 

BELT DRESSING 

Standard Oil Co. (Ind.) 

BELTING (Conveyor, Elevator, 
Transmission) 

The Jeffrey hae Co. 

Link-Belt Co 

SILENT CHAIN 

Link-Belt Co. 

Morse Chale Co. 

BINS (Coke and - 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

BIT BOXES 

Mine Safety Appliances Co. 

~ (Diamonds) for Core 

ri 


R. S. Patrick. 

Diamond Drill Carbon Co. 

BITS, Diamond Drilling 

R. S. Patrick. 

BIT SHARPENERS 

Sullivan Machinery Co. 

Ingersoll-Rand Co. 

BLACK DIAMONDS 

Diamond Drill Carbon Co. 

R. S. Patrick. 

BLACK OILS 

Standard Oil Co. (Ind.) 

BLASTING ACCESSORIES 

E. L du Pont de Nemours & Co. 

BLASTING CAPS 

E. I. du Pont de Nemours & Co. 

Hercules Powder 

BLASTING MACHINES 

E. L. du Pont de Nemours & Co. 

Hercules Powder Co. 

BLASTING POWDER 

E. I. du Pont de Nemours & Co. 

H-ccules Powder 

BLASTING SUPPLIES 

Hercules Powder Co. 

BLASTING UNITS (Dry Battery) 

National Carbon Co., Inc. 

BLOWERS, CENTRIFUGAL 

American Coal Cleaning Corpn. 

General Electric Co. 

Ingersoll-Rand Co. 

The Jeffrey Mfg. Co. 

Robinson Ventilating Co. 

Westinghouse Electric & Mfg. Co. 

BLOWERS (or Compressors) 

General Electric Co. 

BLOWERS (Tubing) 

The Jeffrey Mfg. Co. 

Robinson Ventilating Co. 

BLOWERS (Turbine) 

Robinson Ventilating Co. 

Westinghouse Electric & Mfg. Co. 

BLOWPIPES, Brazing, Carbon 
Burning, Cutting, Lead Burning 
Welding, Welding and Cutting 

Oxweld Acetylene Co. 


BLUE CENTER STEEL WIRE 
ROPE 
Roebling’s Sons Co., J. A. 


BOND TERMINALS 
American Mine Door Co. 


Diamond Drill Carbon Co. 


BRACES, GAUGE 
Central Frog & Switch Co. 


BRACES, RAIL 
Central Frog & Switch Co. 


BRACES, TRACK 

Central Frog & Switch Co. 
BRAZILIAN ROCK CRYSTAL 
Diamond Drill Carbon Co. 
BREAKER MACHINERY 
Koppers-Rheolaveur 

Vulcan Iron Works. 


BREAKERS 

American Coal Cleaning Corpn. 

BREAKERS (Construction and 
Machinery) 

The Jeffrey Mfg. Co. 

BREAST MACHINES 

Goodman Mfg. Co. 


BRIQUETTING MACHINERY 

Vulcan Iron Wor 

BRUSHES (Carbon, Graphite and 
Metal Graphite for Electric 
Motors, Generators and Con- 
verters) 

National Carbon Co., Inc. 

Westinghouse Electric & Mfg. Co. 


BUCKETS (Elevator) 

Atlas Car & Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

GAS INDICATORS, 
GAS MASKS, MINE AIR 
ANALYZER 

Mine Safety Appliances Co. 


CABLE COMPOUNDS 
Standard Oil Co. (Ind.) 


CABLE—DRILLING, WIRE 

American Cable Co. 

CABLE—ELEVATOR, MACHINE, 
ETC. (STEEL) 

American Cable Co. 

CABLE GREASE 

Keystone Lubricating Co. 


CABLE—HOISTING 

American Cable Co. 

CABLE — MINING (HAULAGE, 
SHAFT HOIST, MINING MA- 
CHINE, SLUSHER) 

American Cable Co. 

CABLES 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

CABLES (Connectors and Guides) 

American Mine Door Co. 


CABLES, INSULATED 
General Electric Co. 
Roebling’s Sons Co., J. A. 


CABLES, SUSPENSION BRIDGE 
American Cable Co. 
Roebling’s Sons Co., J. A. 


CABLEWAYS 

American Steel & Wire Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
CABLE—WIRE 

American Cable Co. 

CAGE DUMPERS, ROTARY 
Link-Belt Co. 

Roberts & Schaefer Co. 
CAGES (Safety Appliances) 
— Mfg. & Mine Supply 


CAGE STOPS & LOCKS 
Link-Belt Co. 
Mining Safety Device Co. 
Roberts & Schaefer Co. 
CAGERS, AUTOMATIC 
Link-Belt Co. 
Mining Safety Device Co. 
Phillips Mine & Mill Supply Co. 
Roberts & Schaefer Co. 
CAGERS, AUTOMATIC & 
MANUAL 


Link-Belt Co. 

Mining Safety Device Co. 
Roberts & Schaefer Co. 
CAGES 

Allis-Chalmers Mfg. Co. 

Cc. 8. Card Iron Works Co. 
Connellsville Mfg. & Mine Sup. Co. 
Link-Belt Co. 

United Iron Works, Inc. 
Vulean Iron Works. 
CAGES (Self-dumping) 
Link-Belt Co. 

Roberts & Schaefer Co. 
Vulcan Iron Works. 


CALCINERS 
Vuican Iron Works. 


CALCIUM CARBIDE 
Union Carbide Sales Co, 


CARBON AND BORTZ 
Diamond Drill Carbon Co. 
R. S. Patrick. 


CARBON FOR DIAMOND 
DRILLING 

Diamond Drill Carbon Co. 

R. S. Patrick. 

Sullivan Machinery Co. 


CARBON BURNING APPARATUS 
Oxweld Acetylene Co. 


CARBON ELECTRODES (for Elec- 
tric Furnaces and Electrolytic 
Work) 

National Carbon Co., Inc. 

Westinghouse Electric & Mfg. Co. 

CARBON MONOXIDE DETECTOR 

Mine Safety Appliances Co. 

CARBONS (for Are Lamps, Blue 
Printing, Photographic) 

National Carbon Co., Ine. 

CARBON RODS AND PASTE FOR 
WELDING 

Oxweld Acetylene Co. 

National Carbon Co., Inc. 


CARBON SPECIALTIES (Circuit 
Breaker Contacts, Packing Rings, 
Filter Plates, Tubes, ete.) 

National Carbon Co., Inc. 


CAR DUMPERS, GRAVITY & 
POWER 


Link-Belt Co. 

Mining Safety Device Co. 
Phillips Mine & Mill Supply Co. 
Roberts & Schaefer Co. 


CAR DUMPERS (Rotary) 
Connellsville Mfg. & Mine Supply 


Co. 
Link-Belt Co. 
Mining Safety Device Co. 
Phillips Mine & Mill Supply Co. 
Roberts & Schaefer Co. 
CAR FEEDERS 
Link-Belt Co. 
Mining Safety Device Co. 
Roberts & Schaefer Co. 


CAR HAULS 
Goodman Mfg. Co. 
Hockensmith Wheel & Mine Car 


Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
Roberts & Schaefer Co. 


CAR PULLERS 
Allis-Chalmers Mfg. Co. 
Link-Belt Co. 

Roberts & Schaefer Co. 
CAR REPLACERS 

Johnson Wrecking Frog Co. 
CAR RERAILERS 

Johnson Wrecking Frog Co. 


CAR RETARDERS 
Link-Belt Co. 

Mining Safety Device Co. 
Roberts & Schaefer Co. 


CARS OF ALL DESCRIPTION 
Hockensmith Wheel & Mine Car Co. 


AUTOMATIC & 
Links Belt 


Co. 
Phillips Mine & Mill Supply Co. 
Roberts & Schaefer Co. 


‘CAR WHEEL LUBRICANTS 


Keystone Lubricating Co. 
CAR WIRE & CABLES 
American Steel & Wire Co. 
John A. Roebling’s Sons Co. 
CASTINGS 

Goodman Mfg. Co. 
Link-Belt Co. 

The Jeffrey Mfg. Co. 
Timken Roller Bearing Co. 
CASTINGS, GRAY IRON 
Link-Belt Co. 

Vulcan Iron Works 


CASTINGS, OPEN HEARTH, 
STEEL 


Vulcan Iron Works. 
CASTINGS (Steel, Iron) 
Vulcan Iron Works. 


CAST STEEL FROGS 
Central Frog & Switch Co, 


0. 
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Just 
“*Kick It’’ 


If your room 
switch has this 


new kick switch plate 
Patented 


Designed especially for those who do not use 
switch stands for room turnouts but depend 
upon “Kicking” or other similar means to 
throw the switch. A pair of these plates help 
to move the switch into correct position and 
hold it there. No more jarring open of the 
points. Just shove the points and they slide 
into correct position and stay there. 


Catalog and latest bulletins will tell you why: 
Send for them 


The West Virginia Rail Co. 
Huntington, W. Va. 


_ 


CRITERION 


A. S. T. M. Specification 


FRICTION TAPE 


meets the standards of 


THE CLEVELAND CLIFFS IRON CO. 


CRITERION 
NOXALL and CORUCO 
FRICTION TAPES 
R. B. Splicing Compound 
SAMSON Splicing Compound 
F. O. S. White Armature Tape 
P. & B. Waterproof Tape 
Euclid Grey Lead Tape 


THE CONSUMERS RUBBER CO. 
CLEVELAND, OHIO 


SPECIALISTS IN ELECTRICAL INSULATION 


MILWAUKEE STEEL 
FOUNDRY CO. 


SUPPLIES 
CLEVELAND CLIFFS IRON COMPANY 
with | 
ALLOY STEEL WHEELS 


ALL ELECTRIC EQUIPMENT 
ELECTRIC MELTING 
ELECTRIC HEAT TREATING 


BASIC PROCESS EXCUSIVELY 


MILWAUKEE STEEL FOUNDRY CO. 


101-131 SOUTH WATER STREET 
MILWAUKEE, WIS. 


of your operations is essential | 
to a proper track system. The 


extensive experience of our en- | 
gineers is at your disposal. Our equipment | 
is of the best materials and can be shipped | 


promptly. Send for free catalog. 


Tue CENTRAL Froc & Swircsx Co. 
CINCINNATI, OHIO 


MINE TRACK EQUIPMENT 


59 
1 
| 
= = 

|| 

| | | | 
| | REAL @e—— zee STUDY | 
| 
|CENTRAL| 


60 
CHAINS 


Morse Chain Co. 

CHAINS, AUTOMOBILE ENGINE 
Link-Belt Co. 

Morse Chain Co. 

CHAINS, Goat. CUTTING 
Goodman M fg. Co. 

The Jeffrey Mfg. Co. 

CHAINS, DRIVE 


Goodman Mfg. Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 


Morse Chain Co. 

CHAINS, FRONT END 

Link-Belt Co. 

Morse Chain Co. 

CHAIN LUBRICANTS 

Standard Oil Co. (Ind.) 

CHAINS, OILING 

Morse Chain Co. 

CHAINS, POWER TRANSMIS- 
SION 


The Jeffrey Mfg. Co. 
Link-Belt Co. 
Morse Chain Co. 
CHAINS, Silent (Bushed-Pin 
Joint) 
Link-Belt Co. 
CHAINS, SILENT (Rocker-Joint) 
Morse Chain Co. 
CHAINS, SLING 
Link-Belt Co. 
Morse Chain Co. 
CHAINS, WHEEL 
Goodman Mfg. 
The Jeffrey Mfg. Co. 
Link-Belt Co 
Morse Chain 
CIRCUIT-BREAKERS 
Westinghouse Electric & Mfg. Co. 
CLAMPS, GUARD RAIL 
Central Frog & Switch Co. 
CLAMPS (Mine) 
Westinghouse Electric & Mfg. Co. 
CLAMPS (Trolley) 
General Electric Co. 
Ohio Brass Co. 
Westinghouse Electric & Mfg. Co. 
CLAMPS, WIRE ROPE 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 
CLIPS, WIRE ROPE 
American Cable Co. 
& Wire Co. 


American Steel 
Roebling’s Sons Co., J. A 

CLOTH, WIRE 

Ludlow Saylor Wire Co. 
CLUTCHES 

— Mfg. & Mine Supply 


Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

COAL CLEANING MACHINERY 
American Coal Cleaning Corpn. 
Koppers-Rheolaveur 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Roberts & Schaefer Co. 

COAL COMPANIES 

Lehigh Coal & Navigation Co. 
COAL CONVEYING MACHINERY 
American Coa] Cleaning Corpn. 
Conveyor Sales Co. 

Link-Belt Co. 

COAL CRUSHERS 
Connellsville Mfg. & Mine Supply 


The Jeffrey Mfg. Co. 
Link-Belt Co. 

COAL CRUSHERS & ROLLS 
The Jeffrey Mfg. Co. 
Link-Belt Co. 

Vulean Iron Works. 

COAL CUTTERS 


The Jeffrey Mfg. Co. 

Sullivan Machinery Co. 

COAL HANDLING MACHINERY 
American Coal Cleaning Corpn. 
Conveyor Sales Co. 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Joy Manufacturing Co. 

Link-Belt Co. 

Mining Safety Device Co. 

Roberts & Schaefer Co. 
Westinghouse Electric & Mfg. Co. 


COAL LOADERS 
Conveyor Sales Co. 
Goodman Mfg. Co. 
The Jeffrey Mfg. Co. 
Joy Manufacturing Co. 
Link-Belt Co. 

Sullivan Machinery Co. 
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COAL MINING MACHINERY 

Goodman Mfg. Co. 

Ingersoll- Rand Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Sullivan Machinery Co. 

Westinghouse Electric & Mfg. Co. 

COAL MINING PLANTS 

American Coal Cleaning Corpn. 

Goodman Mfg. Co. 

Ingersoll-Rand Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Roberts & Schaefer Co, 

COAL PREPARATION 
MACHINERY 

American Cleaning Corpn. 

Link-Belt Co 

Roberts & Schaefer Co. 

COAL SEPARATING MACHINERY 

W. S. Tyler Co. 

COAL SEPARATORS (Pneumatic) 

American Coal Cleaning Corpn. 

Roberts & Schaefer Co. 

COAL SEPARATORS (Spiralizers) 

Lint-Belt Co. 

COAL TESTING EQUIPMENT 

W. S. Tyler Co. 


COMPRESSORS, AIR 

Allis-Chalmers Mfg. Co. 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

COMPRESSORS, MINE CAR 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

CONCENTRATORS (Table) 

Allis-Chalmers Mfg. Co. 

CONCRETE REINFORCEMENT 

American Steel & Wire Co. 

CONDENSERS 

Aliis-Chalmers Mfg Co. 

Ingersoll-Rand Co. 

Westinghouse Electric & Mfg. Co. 

CONTROLLERS 

General Electric Co. 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Westinghouse Electric & aa Co. 

CONVERTERS, COPPE 

Allis-Chalmers Mfg. Co. 

Westinghouse Electric & Mfg. Co. 

CONVEYORS 

American Coal Cleaning Corpn. 

Conveyor Sales Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Roberts & Schaefer Co. 

United Iron Works, Inc. 

CONVEYOR BEARINGS 

Link-Belt Co. 

CONVEYORS, BELT 

American Coal Cleaning Corpn. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

CONVEYORS, CHAIN FLIGHT 

American Coal Cleaning Corpn. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

CONVEYORS, COAL 

American Coal Cleaning Corpn. 

Conveyor Sales Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Vulcan Iron Works. 

CONVEYORS AND ELEVATORS 

Allis-Chalmers Mfg. Co. 

American Coal Cleaning Corpn. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

CONVEYORS, PAN OR APRON 

American Coal Cleaning Corpn. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

CONVEYORS, SCREW 

American Coal Cleaning Corpn. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

COOLERS (Man) 

Robinson Ventilating Co. 

COOLERS, ROTARY 

Vulcan Iron Works. 

COPPER WIRE & STRAND 
(Bare) 

American Steel & Wire ag 

Roebling’s Sons Co., J. 

CORDS—SASH, STEEL “WIRE 

American Cable Co. 

CORE DRILLS, Carbon (Dia- 
monds) for 

R. S. Patrick. 

CORE DRILLING 

Hoffman Bros. Drilling Co. 

Pennsylvania Drilling Co. 

COUPLINGS, FLEXIBLE 

Link-Belt Co. 

Westinghouse Electric & Mfg. Co. 

CREOSOTE TREATED TIES, 
TIMBERS, PILING, Ete. 

Ayer & Lord Tie 

CROSSINGS AND ‘CROSSOVERS 

C. S. Card Iron Works Co. 

Centra] Frog & Switch Co. 

West Virginia Rail Co. 


CROSSOVERS 

Central Frog & Switch Co. 

CROSS TIES, CREOSOTE 
TREATED 

Ayer & Lord Tie Co. 

CRUSHER OILS 

Standard Oil Co. (Ind.) 

CRUSHERS 

Allis-Chalmers Mfg. Co. 

The Jeffrey Mfg. Co. 

United Iron Works, Inc. 

CRUSHERS (Coal) 

Connellsville Mfg. & Mine Supply 


Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
Vulcan Iron Works. 
CRUSHERS, SINGLE and 
DOUBLE ROLL 
Allis-Chalmers Mfg. Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
CRUSHING PLANTS, COKE 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
CRYSTAL (Quartz) 
Diamond Drill Carbon Co. 
CUP GREASE 
Keystone Lubricating Co. 
Standard Oil Co. (Ind.) 


CUTTING APPARATUS, Oxy-Ace- 
tylene, Oxy-Hydrogen 

Oxweld Acetylene Co. 

CYCLONE DUST COLLECTORS 

American Coal Cleaning Corpn. 

DECARBONIZING APPARATUS 

Oxweld Acetylene Co. 

DESIGNERS OF PLANTS 

American Coa] Cleaning Corpn. 

Koppers-Rheolaveur Co. 

Link-Belt Co. 

Roberts & Schaefer Co. 

DETONATORS 

E. I. du Pont de Nemours & Co. 

Hercules Powder 

DIAMOND CORE DRILL 
CONTRACTING 

Hoffman Bros. Drilling Co. 

Sullivan Machinery Co. 

DIAMOND DRILLING CARBON 

Diamond Drill Carbon Co. 

R. S. Patrick. 


DIAMONDS, BLACK (See Carbon 


and Bortz) 
Diamond Drill Carbon Co. 
R. S. Patrick. 
DIAMONDS, INDUSTRIAL 
Diamond Drill Carbon Co. 
R. S. Patrick. 
DIAMOND TOOLS 
Diamond Drill Carbon Co. 
DIESEL ENGINE OILS 
Standard Oil Co. (Ind.) 
DIGGERS & PICKS (Pneumatic) 
Ingersoll-Rand Co. 
DOORS, AUTOMATIC MINE 
American Mine Door Co. 
DRIFTERS, DRILL 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
DRILLERS’ DIAMONDS 
Diamond Drill Carbon Co. 
DRILLING CONTRACTORS 
Pennsylvania Drilling Co. 
Sullivan Machinery Co. 
DRILLING, DIAMONDS for 
Diamond Drill Carbon Co. 
R. S. Patrick. 
DRILLS, AIR AND STEAM 
Ingersoll-Rand Co. 
DRILLS (Blast Hole) 
Ingersoll-Rand Co. 
— BITS, Carbon (Diamonds) 


‘or 
Diamond Drill Carbon Co. 
R. S Patrick. 
DRILL, CARBON (Diamonds) for 
Diamond Drill Carbon Co. 
R. S. Patrick. 
COLUMNS & MOUNT- 


INGS 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
DRILL LUBRICANTS 
Standard Oil Co. (Ind.) 
DRILLER’S DIAMONDS 
R. S. Patrick. 
DRILLS, CORE 
Hoffman Bros. Drilling Co. 
Ingersoll-Rand Co. 
DRILLS, ELECTRIC 
General Elcetric Co. 
The Jeffrey Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
DRILLS, HAMMER 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
DRILLS (Hand Operated Coal) 
Ohio Brass Co. 
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DRILLS, PNEUMATIC 
Ingersoll-Rand Co. 

DRILLS, PROSPECTING 

Hoffman Bros. Drilling Co. 
Ingersoll-Rand Co. 

DRILLS, ROCK 

General Electrie Co. 

Ingersoll-Rand Co. 

The Jeffrey Mfg. Co. 

Sullivan Machinery Co. 

DRILL STEEL SHARPENERS 
Ingersoll-Rand Co. 

Sullivan Machinery Co. 

DRIVES, CHAIN 
Link-Belt Co. 

Morse Chain Co. 

DRUMS (Hoisting, Haulage) 
Sa Mfg. & Mine Supply 


Link-Belt Co. 
Vulcan Iron Works. 


DRY CLEANING COAL & COKE 
American Coal Cleaning Corpn. 
Link-Belt Co. 

Roberts & Schaefer Co. 


DRYERS, ROTARY 
Vulcan Iron Works. 


DUMP CARS 
Atlas Car & Mfg. Co. 
~ Mfg. & Mine Supply 


DUMPS 

United Iron Works, Inc. 

DUMPS (Rotary, Cradle, Crossover 
& Kickback) 

C. S. Card Iron Works Co. 

Link-Belt Co. 

Mining Safety Device Co. 

Phillips Mine & Mill Supply Co. 

Roberts & Schaefer Co. 


DUST COLLECTING EQUIP- 
MENT 


American Coal Cleaning Corpn. 


DUST FILTERS 
American Coal Cleaning Corpn. 


DYNAMITE 
E. I. du Pont de Nemours & Co. 
Hercules Powder Co. 


DYNAMOS 

Allis-Chalmers Mfg. Co. 

General Electric Co. 

Goodman Mfg. Co. 

Electric & Mfg. Co. 


DYNAMO OILS 
Standard Oil Co. (Ind) 


ELECTRICAL APPARATUS 
Allis-Chalmers Mfg. Co. 

General Electric Co. 

Ohio Brass 

Westinghouse Electric & Mfg. Co. 
ELECTRICAL & WIRES 
American Steel & re Co. 
General Electric Co. 

Roebling’s Sons Co., J. A. 
ELECTRIC BLASTING CAPS 
Hercules Powder Co. 

HOISTING MACHIN- 


Allis-Chalmers Mfg. Co. 

ELECTRIC LOCOMOTIVES 

General Electric Co. 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Westinghouse Electric & Mfg. Co. 

ELECTRIC LOCOMOTIVE 
CABLES 


Roebling’s Sons Co., J. A. 

Westinghouse Electric & Mfg. Co. 

ELECTRIC MINE SUPPLIES 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

ELECTRIC WIRES AND CABLES 

General Electric Co. 

American Steel & Wire Co. 

ELECTRICAL SUPPLIES 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

ELECTRICAL WIRES AND 
CABLES 

Roebling’s Sons Co., J. A. 

ELECTRODES, WELDING 

Roebling’s Sons Co., J. A. 

ELEVATORS 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

ELEVATORS, BUCKET 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

ELEVATOR CABLES & ROPES 

Roebling’s Sons Co., J. A. 

ELEVATOR AND HOIST MOTORS 

Westinghouse Electric & Mfg. Co. 

ELEVATOR MACHINERY 

Atlas Car & Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 


— | 
Link-Belt Co. 
| 
| 
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WEBSTER 
CAR RETARDERS 


Save Lives, Time and Money 


One man controls the movement of the cars— 
inch by inch if necessary—eliminating breakage 
and assuring well loaded cars without spillage. 


The car trimmer controls the car from a position 
of safety, safe from the dangers of runaway cars, 
faulty brakes, slippery tracks, etc. 


Easy to Install 
Send for Car Retarder Circular 


We Design and Make 
Complete Tipple Equipment 


The Webster Mfg. Company 


1856 N Kostner Ave. CHICAGO, ILL. 


Sole Manufacturers of 


Oldroyd Coal Cutters and Loaders 


ADVANTAGES CARBON 
for DRILLING 


Guarantee 


O UR Tested Carbons (Black Dia- 
monds) are guaranteed. There 
is no blind chance-taking, for satis- 
faction is guaranteed or money is 
cheerfully refunded. Such is our 
faith in the character of our stones. 
Unless the best stones are used drill- 
ing costs increase. 


Write for thirty-six page booklet. 


We are direct 


Importers of 


CARBONS 
BORTZ 
BALLAS 


THE DIAMOND DRILL 
CARBONCO. 


| 67 PARK ROW, NEW YORK, N.Y, 


PHILLIPS 


MINE AND MILL SUPPLY 
COMPANY 


Pittsburgh, Pa. 
A 


Phillips Steel Cars are fabricated over 

duplicating machines, and interchange- 

ability of replacing parts can always 

be depended upon. Phillips parts fit 
Phillips cars! 


Write for Prices 


MENOMINEE SAW CO. 
M’fgrs. 8 Reprs. of 


S 
A A 
Ww Ww 
S Fully Warranted S 


MENOMINEE, MICHIGAN. 


‘Screens from 
~ | coarsest to the 
finest materials- 
| either wet or dry 
| Catalogue sent 
upon request 


The WS. TYLER COMPANY- Cleveland Ohio. 4) 
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ENGINE OILS 

Standard Oil Co. (Ind.) 
ENGINES, GAS AND GASOLINE 
Allis-Chalmers Mfg. Co. 
Ingersoll-Rand Co. 

Westinghouse Electric & Mfg. Co. 
ENGINES (Hoisting and Hauling) 
Connellsville Mfg. & Mine Supply 


Co. 
Westinghouse Electric & Mfg. Co. 
ENGINES, OIL 
Allis-Chalmers Mfg. Co. 
Ingersoll-Rand Co. 

ENGINES, STEAM 
Allis-Chaimers Mfg. Co. 
Ingersoll-Rand Co 
EXCAVATORS 

Link-Belt Co. 

EXHAUSTERS 

American Coal Cleaning Corpn. 
EXPLOSIVES 

The E. 1. du Pont Powder Co. 
Hercules Powder 

FAN DRIVES 

Link-Belt Co. 

Vulcan Iron Works. 
Westinghouse Electric & Mfg. Co. 
FANS, Man Cooling 
Robinson Ventilating Co. 
Westinghouse Electric & 
FANS, 
Robinson Ventilating Co. 
Westinghouse Electric & Mfg. Co. 
FANS, VENTILATING 
Connellsville Mfg. & Mine Supply 


Co. 

The Jeffrey Mfg. Co. 

Robinson Ventilating Co. 

Vulcan Iron Works. 

Westinghouse Electric & Mfg. 

FEEDERS 

Hockensmith Wheel & Mine Car Co. 

FEEDERS (Crossover, Kickback, 
Rotary and Dump) 

Link-Belt Co. 

Mining Safety Device Co. 

Phillips Mine & Mill Supply Co. 

Roberts & Schaefer Co. 

FEEDERS (Gravity) 

American Coal Cleaning Corpn. 

Link-Belt Co. 

FEEDERS (Hand Operated) 

Link-Belt Co. 

Mining Safety Device Co. 

Roberts & Schaefer Co. 

FEEDERS, ORE 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

FEEDERS (Reciprocating) 

Link-Belt Co. 

American Coal Cleaning Corpn. 

FEEDERS (Semi-automatic) 

Link-Belt Co. 

Mining Safety Device Co. 

Phillips Mine & Mill Supply Co. 

FIBRE GREASES 

Standard Oil Co. (Ind.) 

FILTER CLOTH, WIRE 

Ludlow Saylor Wire Co. 

FILTERS (Dust) 

American Coal Cleaning Corpn. 

FIRE AND WEATHER-PROOF 
WIRE 

Roebling’s Sons Co., J. A. 

FIRST AID SUPPLIES 

Mine Safety Appliances Co. 

FITTINGS—WIRE ROPE (Tru-Lec 
Brand Processed) 

American Cable Co. 

FITTINGS—WIRE ROPE (Thimbles, 
Clips, Sockets, Hooks, Shackles 
Turnbuckles) 


American Cable Co. 

FLASHLIGHTS AND BATTERIES 
(Mine Safety) 

National Carbon Co., Inc. 

FLOTATION MACHINES 

Allis-Chalmers Mfg. Co. 

FLOTATION OILS 

Hercules Powder Co. 

FLOW METERS 

General Electric Co. 

FLUX, WELDING 

Oxweld Acetylene 

FORGINGS 

Allis-Chalmers Mfg. Co. 

FROGS 

Central Frog & Switch Co. 

FROGS AND SWITCHES 

C. S. Card Iron Works Co. 

Central Frog & Switch Co. 

West Virginia Rail Co. 

FURNACE OIL 

Standard Oil Co. (Ind.) 

FURNACES, Oil (for drill steel) 

Inge: -Rand Co. 


& Mfg. Co. 
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FURNACES, ROASTING 

Allis-Chalmers Mfg. Co. 

Westinghouse Electric & Mfg. Co. 

GAS (Cutting, Welding) 
Prest-O-Lite Co., Inc. 

GAS (Nitrogen, Oxygen) 

Linde Air Products Co. 

GASOLINE 

Standard Oil Co. (Ind.) 

GAS ENGINE OILS 

Standard Oil Co. (Ind.) 

GAS MASKS 

Mine Safety Appliances Co. 

GAUGES, WELDING & CUTTING 

Central Frog & Switch Co. 

GAUGE RODS 

Central Frog & Switch Co. 

GAUGES, WELDING & CUTTING 

Oxweld Acetylene Co. 

GEAR COMPOUNDS 

Standard Oil Co. (Ind.) 

GEARS 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

GEARS, BEVEL 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 


GEARS (Fabroil & Textolite) 

General Electric Co. 

GEARS, HERRINGBONE 

Link-Belt Co. 

Vulean Iron Works. 

GEARS, Machine Cut 

Link-Belt Co. 

Vulcan Iron Works. 

GEARS, Moulded Tooth 

Link-Belt Co. 

Vulean Iron Works. 

GEARS, Silent Chain 

Link-Belt Co. 

Morse Chain Co. 

GEARS, SPUR 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Vulean Iron Works. 

GEARS, WORM 

The Jeffrey Mfg. Co. 

GELATIN DYNAMITES 

E. I. Du Pont de Nemours & Co. 

Hercules Powder Co. 

GENERATORS AND GENERAT- 
ING SETS 

Allis-Chalmers Mfg. Co. 

General Electric Co. 

Goodman Mfg. Co. 

Westinghouse Electric & Mfg. Co 

GENERATORS, ACETYLENE 

Oxweld Acetylene 

GLOVES, ASBESTOS 

Oxweld Acetylene Co. 

GOGGLES, MINERS’ WIRE 
SCREEN, NOD AND SHAKE 
WELLSWORTH 

Mine Safety Appliances Co. 

GOGGLES, WELDING 

Oxweld Acetylene Co. 

GRAPHITE GREASES 

Standard Oil Co. (Ind.) 

GREASE 

Keystone Lubricating Co. 

Standard Oil Co. (Ind.) 

GREASE CUPS 

Keystone Lubricating Co. 

GRINDERS, Portable Pneumatic 

Ingersoll-Rand Co. 

GUARD RAIL CLAMPS 

Central Frog & Switch Co. 

GUY ROPES, GALVANIZED 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

HAMMERS, Calking, Chipping & 
Riveting 

Ingersoll-Rand Co. 

HANGERS 

Link-Belt Co. 

HANGERS (Insulated Trolley) 

Ohio Brass Co. 

HANGERS, SHAFT, DROP 

Link-Belt Co. 

HANGERS, SHAFT, POST 

Link-Belt Co. 

HANGERS, SHAFT, SELF-OILING 

Link-Belt Co. 

HAULAGE ROPE 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

HEADLIGHTS, ARC AND 
INCANDESCENT 

General Electric Co. 

Goodman Mfg. Co 

The Jeffrey Mfg. Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 


HEATER CORD 

Roebling’s Sons Co., J. A. 
HERRINGBONE GEAR DRIVES 
Link-Belt Co. 

H-H INHALATORS 

Mine Safety Appliances Co. 
EXPLOSIVES 

E. I. Du Pont de Nemours & Co. 
Hercules Powder Co. 

HOIST DRIVES 

Link-Belt Co. 

Vulcan Iron Works. 

HOISTING ROPES 

American Steel & Wire Co. 
Connelisville Mfg. & Mine Supply 


0. 
Roebling’s Sons Co., J. A. 
HOISTS 

American Steel & Wire Co. 
Ingersoll-Rand Co. 

Link-Belt Co. 

Sullivan Machinery Co. 

United Iron Works, Inc. 

HOISTS, AIR 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

HOISTS, ELECTRIC 
Allis-Chalmers Mfg. Co. 
Connellsville Mfg. & Mine Supply 


Co. 
General Electric Co. 
Goodman Mfg. Co. 
Sullivan Machinery Co. 
Vulcan Iron Works 
HOISTS, PORTABLE 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
HOISTS, Room 
Vulcan Iron Works. 


HOISTS, Room and Gathering 
Goodman Mfg. Co. 

HOISTS, Scraper-Loader 
Connellsville Mfg. & Mine Supply 


Co. 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
HOISTS, STEAM 
Allis-Chalmers Mfg. Co. 
—— Mfg. & Mine Supply 


Ingersoll-Rand Co. 
Vulcan Iron Works. 


HOLDERS-ON RIVETING 
Ingersoll-Rand Co. 
HOOKS 


Roebling’s Sons Co., J. A. 
HOOKS, WIRE ROPE 

American Cable Co. 

HOSE, AIR AND STEAM 
Ingersoll-Rand Co. 

HOSE, WELDING AND CUTTING 
Oxweld Acetylene Co. 
HYDRATORS, LIME 

Vulcan Iron Works. 

IGNITERS, Electric 

Hercules Powder Co. 
INCINERATORS 

Vulean Iron Works. 

INCLINE FROGS 

Central Frog & Switch Co. 
INCLINE TRACK LAYOUTS 
Central Frog & Switch Co. 
INSULATORS, FEEDER WIRE 
General Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 
INSULATORS, SECTION 
American Mine Door Co. 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 


INSULATORS (Porcelain) 
General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 


INSULATORS (Third Rail) 
General Electric Co. 
Ohio Brass Co. 


INSULATORS (Trolley) 
General Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 


INSULATED WIRE AND CABLE 

American Steel & Wire Co. 

General Electric Co. 

Roebling’s Sons Co., J. A. 

KEROSENE 

Standard Oil Co. (Ind.) 

KEYSTONE GREASE 

Keystone Lubricating Co. 

KEYSTONE GREASE CUPS 

Keystone Lubricating Co. 

KEYSTONE SAFETY LUBRI- 
CATORS 

Keystone Lubricating Co. 
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KILNS (Rotary) 
Allis-Chalmers Mfg. Co. 
Vulcan Iron Works. 
KILNS, VERTICAL 
Vulcan Iron Works. 
LAMP CORD 

American Steel & Wire be 
Roebling’s Sons Co., J. 


LAMPS, ARC AND AND) 
CENT 


General Electric Co. 
Westinghouse Electric & Mfg. Co. 
LAMPS (Edison Electric) 

Mine Safety Appliances Co. 
LEAD BURNING APPARATUS, 
Oxy-Acetylene, Oxy-City Gas 

Oxweld Acetylene Co. 

LIGHT AND POWER PLANTS 
(Small) 

Westinghouse Electric & Mfg. Co. 

LIGHT 

Carnegie S 

LIGHT oven. 

Carnegie Steel Co. 

West Virginia Rail Co. 

LOADERS, Gravel and Sand 

Joy Manufacturing Co. 

Link-Belt Co. 

LOADERS — Car) 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Joy Co. 

Link-Belt 

Myere-Whaley Co. 

LOADERS, PORTABLE 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Joy Co. 

Link-Belt 

Myers Whaley Co. 

LOADERS, Snow 

Joy Manufacturing Co. 

LOADERS, Truck 

Joy Manufacturing Co. 

Link-Belt Co. 

LOADERS, Wagon 

Joy Manufacturing Co. 

Link-Belt Co. 

LOADING BOOMS 

Connellsville Mfg. & Mine Supply 


Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 

Roberts & Schaefer Co. 
United Iron Works, Inc. 
LOADING MACHINES 
ame Mfg. & Mine Supply 


Conveyor Sales Co. 


Myers-Whaley Co. 
LOCOMOTIVES, ELECTRIC 
General Electric Co. 

Goodman “Co. 

The Jeffrey Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
LOCOMOTIVES, GASOLINE 
Vulcan Iron Works. 
Westinghouse Electric & Mfg. Co. 
LOCOMOTIVES, RACK RAIL 
Atlas Car & Co. 

Goodman Mfg. Co. 
LOCOMOTIVES, STEAM 

Vulcan Iron Works. 


STORAGE 


ates Mfg. Co. 
General Electric Co. 
Goodman Mfg. Co. 
The Jeffrey Mfg. Co. 
Vulean Iron Works. 
Westinghouse Electric & Mfg. Co. 
LOCOMOTIVE & 

WRECKING ROPES 
Roebling’s Sons y “a J. A. 
LOCOMOTIVES (Third Rail) 
Atlas Car & Mfg. Co. 
Goodman Mfg. Co. 
LOCOMOTIVES, TROLLEY 
Atlas Car & Mfg. Co. 
General Electric Co. 
Goodman Mfg. Co. 
Vulcan Iron Works. 
Westinghouse Electric & Mfg. Co. 
LONGWALL MACHINES 

man Mfg. Co. 

Sullivan Machinery Co. 
LUBRICANTS 
Keystone Lubricating Co 
Standard Oil Co. (Ind.) 
LUBRICATING DEVICES 
Keystone Libricating Co. 
LUBRICATING GREASES 
Keystone Lubricating Co. 
LUBRICATING ENGINEERS 
Keystone Lubricating Co. 
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e Connellsville Manufacturing an PAT RI © Ke 
BON 


Connellsville, Pa. for Diamond Core Drilling 


Bis QUALITY of the Black 
Diamondsyou use is Impor- 
tant. The preference among 
experienced Diamond Drill 
operators for Patrick Carbon 


is based on experience. It is 
Dependable. 


“How to Cut Carbon ”? a new 


Patrick booklet on Drilling Efficiency, 
is mailed on request. 


Write or wire if a Patrick represent- 
ative is wanted. 


If you need any cost reducing Specify Patrick Carbon 
mine equipment, write us 


R.S. PATRIGK 
The Cage, Hoist and Fan Builder Duluth, Minnesota, U.S.A. 


Short Stories 


LE] OMANCE beyond the desperate imagination of a 
x Scheherezade—beggaring the scale of Gulliver’s 
contrasting ventures—of more powerful servants than 
Aladdin’s lamp could summon. Stories of pieces of metal 
charmed so that at command they dig great tunnels under 
the earth—carry thundering loads of the earth’s treasures 
from secret caverns; and threads of wire that have the 
power to command these metal genii. 


These stories are true stories and they are of vital 
interest to mining men. They are told by manufacturers of 
mining machinery on the advertising pages of this maga- 
zine! These manufacturers have much additional valuable 
information for you. Read these short stories of oppor- 
tunity—then send your further inquiries to them or to us. 


THE MINING CONGRESS JOURNAL 


841 Munsey Building, 
Washington, D. C. 
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LUBRICATORS 

Keystone Lubricating Co. 

MACHINE OILS 

Standard Oil Co. (Ind.) 

MACHINERY, TRANSMISSION 
(Power) 

Allis-Chalmers Mfg. Co. 

Link-Belt Co. 

Morse Chain Co. 

MANIFOLDS, OXYGEN 

Oxweld Acetylene Co. 

MAST ARM ROPE, Galvanized 

Roebling’s Sons Co., J. A. 

METHANE RECORDER, CON- 
TINUOUS 

Mine Safety Appliances Co. 

MILL GREASES 

Standard Oil Co. (Ind.) 

MILLS, ROD & BALL 

Allis-Chalmers Mfg. Co. 

MILLS, STAMPS 

Allis-Chalmers Mfg. Co. 

MINE CAR AXLES 

Hockensmith Wheel & Mine Car Co. 

MINE CAR BEARINGS 

Hyatt Roller Bearing Co. 

Timken Roller Bearing Co. 
INE CAR BOXES 

Hackensenith Wheel & Mine Car Co. 

MINE CAR FORGINGS 

Hockensmith Wheel & Mine Car Co. 

MINE CAR LUBRICANTS 

Keystone Lubricating Co. 

Standard Oil Co. (Ind.) 

MINE CAR PARTS 

C. S. Card Iron Works Co. 

Hockensmith Wheel & Mine Car Co. 

Phillips Mine & Mill Supply Co. 


MINE CARS 

Atlas Car & Mfg. Co. 

Cc. S. Card Iron Works Co. 
Enterprise Wheel & Car Corpn. 
Hockensmith Wheel & Mine Car Co. 
Phillips Mine & Mill Supply Co. 
ed Iron Works, Inc. 


MINE DOORS, 
merican Mine Door Co. 
MINE LOCOMOTIVE CABLE 
American Steel 3 Wire Co. 
General Electric Co. 
Roebling’s Sons Co., J. A. 
MINE TIES . 
Central Frog & Switch Co. 
MINE TIES, CREOSOTE 
rk Lord Tie Co 
er rd Tie Co. 
MINING & METALLURGICAL 
MACHINERY 
Allis-Chalmers Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
MINING EQUIPMENT 
Allis-Chalmers Mfg. Co. 
Goodman Mfg. Co. 
Ingersoll-Rand Co. 
Co. 
ink-Belt Co. 
Westinghouse Electric & Mfg. Co. 
MINING MACHINE CABLE 
General Electric Co. 
Roebling’s Sons Co., J. A. 
‘MINING MACHINES 
Goodman Mfg. Co. 
Ingersoll-Rand Co. 
The Jeffrey Mfg. Co. 
Sullivan Machinery Co. 
MINING MACHINES (Electric) 
n Mfg. Co. 
The Jeffrey Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
MINING MACHINES (Government 


Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

MINING MACHINERY 

Goodman Mfg. Co. 
Ingersoll-Rand Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Westinghouse Electric & Mfg. Co. 
MINING MACHINERY BEARINGS 
Hyatt Roller Bearing Co. 
MINING MACHINERY LUBRI- 
CANTS 


Keystone Lubricating Co. 

MINING MACHINE ROPES 

American Cable Co. 

MINING POSTS, CREOSOTE 
REATED 


TREA 
Ayer & Lord Tie Co. 
MINING ROPES (Haulage, Shaft 
Hoist, Mining Machine, Slusher) 
American Cable Co. 
CREOSOTE 


TREATED 
Ayer & Lord Tie Co. 
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MOTOR OILS 

Standard Oil Co. (Ind.) 

MOTORS 

Allis-Chalmers Mfg. Co. 

General Electric Co. 

Goodman Mfg. Co. 

Westinghouse Electric & Mfg. Co. 

MOTORS, Electric 

Westinghouse Electric & Mfg. Co. 

MOUNTED BOTTOM CUTTERS 

Goodman Mfg. Co. 

MOVING PICTURE CORD 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

NITROGEN GAS 

Linde Air Products Co. 

OILS 

Standard Oil Co. (Ind.) 

ORE, BUYERS AND SELLERS OF 

Irvington Smelt. & Ref. Works. 

OVERCUTTING MACHINES 

Goodman Mfg. Co. 

Sullivan Machinery Co. 

OXYGEN GAS 

Linde Air Products Co. 

OXYGEN BREATHING APPARA- 
TUS, McCAA TWO-HOUR 

Mine Safety Appliances Co. 

OXY-ACETYLENE APPARATUS 
and SUPPLIES 

Oxweld Acetylene Co. 

PAVING BREAKERS 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

PERFORATED METAL 

Allis-Chalmers Mfg. Co 

PERMISSIBLES, Explosives 

The E. I. Du Pont Powder Co. 

Hercules Powder Co. 

PETROLATUMS 

Standard Oil Co. (Ind.) 

PICKING TABLES 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Roberts & Schaefer Co. 

United Iron Works, Inc. 

PIPE (Genuine Wrought Iron) 

A. M. Byers Co. 

PIPE (Wood) 

Connellsville Mfg. & Mine Supply 
Cc 


0. 

PNEUMATIC COAL SEPARAT- 
ING MACHINERY 

American Coal Cleaning Corp. 


PNEUMATIC SIZING MACHIN- 
ERY 


American Coal Cleaning Corp. 
PNEUMATIC TOOL 
Ingersoll-Rand Co. 

PNEUMATIC TOOL LUBRICANT 
Standard Oil Co. (Ind.) 
PORTABLE TRACK 

Central Frog & Switch Co. 
PORTABLE TURNOUTS 

Central Frog & Switch Co. 
POSTS, CREOSOTE TREATED 
Ayer & Lord Tie Co. 

POWDER, BLASTING 

E. I. Du Pont de Nemours & Co. 
Hercules Powder Co. 

POWER CABLES 

American Steel & Wire Co. 
General Electric Co. 

Roebling’s Sons Co., J. A. 
POWER SHOVELS 

Link-Belt Co. 


POWER TRANSMISSION 
MACHINERY 

Allis-Chalmers Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Morse Chain Co. 

Westinghouse Electric & Mfg. Co. 

PREHEATING APPARATUS 

Oxweld Acetylene Co. 

PRESSURE GUN GREASE 

Standard Oil Co. (Ind.) 

PROSPECTIVE DRILLS 

Hoffman Bros. Drilling Co. 

Ingersoll-Rand Co. 

Pennsylvania Drilling Co. 

PULLEYS 

Link-Belt Co. 

PULLEYS, CLUTCH, FRICTION 

Link-Belt. Co. 

PULVERIZERS, COAL AND COKE 

The Jeffrey Mfg. Co. 

PUMPS, Acid Resisting 

Ingersoll-Rand Co. 

PUMPS, AIR LIFT 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

PUMPS, Boiler Feed 

Ingersoll-Rand Co. 

Westinghouse Electric & Mfg. Co. 


PUMPS, CENTRIFUGAL 

Allis-Chalmers Mfg. Co. 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 

PUMPS, DEEP WELL 

Ingersoll-Rand Co. 

PUMPS (Electric) 

Allis-Chalmers Mfg. Co. 

— Mfg. & Mine Supply 


Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 

Westinghouse Electric & Mfg. Co. 

PUMPS, Fire 

Ingersoll-Rand Co. 

PUMPS (Gathering or Dip) 

Connellsville Mfg. & Mine Supply 
Co. 

PUMPS, Inclined Shaft 

Ingersoll-Rand Co. 

PUMPS, MINE 

Allis-Chalmers Mfg. Co. 

Connellsville Mfg. & Mine Supply 


Co. 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 

PUMPS, Sinking 

Ingersoll-Rand Co. 

PUMPS, PNEUMATIC AIR LIFT 

Ingersoll-Rand Co. 

PUMPS, POWER 

Connellsville Mfg. & Mine Supply 


Co. 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 

PUMPS, SAND 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 

PUMPS, STEAM 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 

PUMPS, VACUUM 

Ingersoll-Rand Co. 

PUNCHES, Drill Steel 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

QUARRYING MACHINERY 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

QUARTZ CRYSTAL 

Diamond Drill Carbon Co. 

RAIL BONDS 

American Steel & Wire Co. 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

RAIL BRACES 

Central Frog & Switch Co. 

RAILWAY SUPPLIES 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

RAILWAY TIES, CREOSOTE 
TR ED 


EAT 
Ayer & Lord Tie Co. 
RAMMERS, Pneumatic 
Ingersoll-Rand Co. 
RECEIVERS, AIR 
Ingersoll-Rand Co. 
REGULATORS, Welding and Cut- 
ting, Compressed Gas 
Oxweld Acetylene Co. 
REHEATERS, Air 
Ingersoll-Rand Co. 
REINFORCING BARS 
West Virginia Rail Co. 
RESCUE APPARATUS 
Link-Belt Co. 
Mine Safety Appliances Co. 
RETARDERS 
Mining Safety Device Co. 
berts & Schaefer Co. 
RIVER CROSSING SUSPENSION 
WIRE, Galvanized 
Roebling’s Sens Co., J. A, 
ROCK CARS 
United Iron Works, Inc. 
ROCK-DISPOSAL EQUIPMENT 
Link-Belt Co. 
Roberts & Schaefer Co. 
ROCK DOORS 
United Iron Works, Inc. 
ROCK DRILLS 
Ingersoll-Rand Co. 
ROCK DUSTING EQUIPMENT 
American Mine Door Co. 
Mine Safety Appliances Co. 
RODS, WELDING 
Ohio Brass Co. 
Oxweld Acetylene Co. 
ROLLER BEARINGS 
Enterprise Wheel & Car Corpora- 
tion. 
Hyatt Roller Bearing Co. 
Timken Roller Bearing Co. 
ROLLERS 
C. S. Card Iron Works Co. 
ROLLS (Crushing) 
Allis-Chalmers Mfg. Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
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ROPE 

American Steel & Wire Co. 

ROPE GREASE 

Keystone Lubricating Co. 

ROPE, MINING (Haulage, Shaft 
Hoist, Mining Machine, Slusher) 

American Cable Co. 

ROPE, SWITCH WIRE 

American Cable Co. 

ROPE, TOWING WIRE 

American Cable Co. 

ROPE, TRANSMISSION 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

ROPE, WIRE 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

ROPE, WIRE (Crescent Brand 
Ordinary) 

American Cable Co. 

ROPE, WIRE (Pisin or Galvanized) 

American Cable Co. 

ROPE, WIRE (Tru-Lay Brand 
Preformed) 

American Cable Co. 

ROTARY COOLERS 

Vulvan Iron Works. 

ROTARY DRYERS 

Vulean Iron Works. 

ROTARY DUMPS 


C. S. Card Iron W 


Device Co. 

illips Mine & Mill Suppl . 
Roberts & Schaefer Co. — 
ROTARY ROASTERS 

Vulcan Iron Works. 

RUNNING ROPE, Galvanized 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 

SAFETY APPLIANCES, MINE 
— Mfg. & Mine Supply 


SAFETY FUSE 
Hercules Powder Co. 


SAFETY FUSE & WIRES—L = 
ING & CONNECTING na 

E. lL. Du Pont de Nemours & Co 

SAFETY LUBRICATORS 

Keystone Lubricating Co. 

SAND DRYERS 

Roberts & Schaefer Co. 

SASH CORD 

Roebling’s Sons Co., J. A. 

SAWS (Air) 

Ingersoll-Rand Co. 

SCRAPER LOADERS 

Goodman Mfg. Co. 

Sullivan Machinery Co. 

SCREEN BARS 

Phillips Mine & Mill Supply Co. 

SCREENS 

United Iron Works, Inc. 

SCREENS (Anti-Gravity) 

American Coal Cleaning Corpn. 

SCREENS, ARCH-CRIMP 

Ludlow Saylor Wire Co. 

SCREENS, DOUBLE CRIMPED 

Ludlow Saylor Wire Co. 

SCREENS, HORIZONAL 

Link-Belt Co. 

Roberts & Schaefer Co. 

W. S. Tyler Co. 

SCREENS, PERFORATED METAL 

Allis-Chalmers Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

SCREENS, REK-TANG 

Ludlow Saylor Wire Co. 

SCREENS, REVOLVING 

Allis-Chalmers Mfg. Co 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

SCREENS, SHAKER 

C. S. Card Iron Works Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Roberts & Schaefer Co. 

SCREENS AND PERFORAT 
SHEETING 

Allis-Chalmers Mfg. Co. 

SCREENS (Vibrating) 

American Coal Cleaning Corpn. 

Link-Belt Co. 

W. S. Tyler Co. 

SCREENS & WASHERIES 

Koppers-Rheolaveur Co. 

Link-Belt Co. 

Roberts & Schaefer Co. 

SCREENS, WOVEN WIRE 

Ludlow Saylor Wire Co. 

SEIZING STRAND, GALVANIZED 

Roebling’s Sons Co., J. A. 


MINE CAR TRUCKS a 

; United Iron Works, Inc. 

C. Card Iron Works Co. 
Hockensmith Wheel & Mine Car Co. 
United Iron Works, Inc. 
Approved) 
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ELLIS 
BALL-CHILI 
MILLS 


Giant Mill—equal to La Stamps. 
18,000 Ibs.; 25-H.P. $500 
Little Giant Mill—35 
9400 Ibs.; 10-H.P. $2500. 
C-I Mill—10 Stamps. 

3300 Ibs., — 
B-I Mill—5 Stam 
Ibs., $550. 
Independence Mill—5 ton. 
450 Ibs.; %-H.P., $285. 
Full Plant— 
2-H.P. 


engine, 4x6 Rockbreaker, 
feeder, etc. 
$635 


OVER 300 ELLIS MILLS IN USE 


ERE ES MERES MEG. CO. 


MAIL ADDRESS: 
147 Prospect Ave. 


ROOM: 


SHOW 
SAN FRANCISCO, CALIF. 6565 Bryant St. 


THE MINING CONGRESS JOURNAL 


Irvington Smelting and 
Refining Works 
Buyers, Smelters and Refiners of 


Gold, Silver, Lead, Copper and Platinum 
Ores, Sweeps and Bullion 


Manufacturers of Copper Sulphate 
IRVINGTON it NEW JERSEY 


NEW YORK OFFICE—Charles Engelhard 
Hudson Terminal Building 80 Church Street 
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Ayer & Lorp Tir Co. 


INCORPORATED 1893 


CHICAGO 
Railroad Bridge Timbers 
Cross Ties Car Stocks 
Lumber Piling and Posts 
Poles Mine Timbers 


TREATING PLANTS 
Carbondale, Ill. Grenada, Miss. North Little Rock, Ark. 
Louisville, Ky. Montgomery, Ala. 


Creosote @Oil 
Prevents Decay” 


DEN 


“Low Cost Per Ton Mile Haul” 
is an accomplished fact in coal 
and metal mines standardizing 
on Card cars, wheels, rollers and 
sheaves, tipple equipment, and 


trackwork. Thirty-seven years 
experience with western mining 
conditions. Write C. S. Card 
Iron Works Co., 2501 W. 16th 
Ave., Denver for catalog “J”. 


Phelps Dodge Corporation 


99 JOHN STREET - - NEW YORE 


MEMBER COPPER & BRASS RESEARCH ASSOCIATION 


Copper 


Cc x Q 
Electrolytic 


“Pp: Ca” 
Casting 


DIAMOND CORE DRILLING 
CONTRACTORS 


We make Borings for Coal, Clays and all Minerals. 
Up-to-date Equipment. Gasoline, Steam and Electric 
Outfits. Ask us for estimates. 

MOTT CORE DRILLING COMPANY 
HUNTINGTON, W. VA. 


ORVIS C. HOFFMAN, Pres. LEON H. HOFFMAN, Treas. 


HOFFMAN-BR®S -DRILLING:CO. 


PUNXSUTAWNEY, PA. 


DIAMOND CORE:-DRILLING 


CONTRACTORS 
PROSPECTING FOR ANY MINERAL. 
YEARS EXPERIENCE. 


MORE THAN 20 
SATISFACTION GUARANTEED. 


GEORGE WATKIN EVANS 
CoNSULTING CoAL MINING ENGINEER 
SmitH Tower, SEATTLE, U.S. A. 
250 Park AVENUB, New YorK 
Specialist in Examinations of Coal Properties, De- 
velopment and Operating Problems, Appraisals, Man- 
agement, Anthracite and Bituminous Mines. United 
States and Canada. 


Electric railways, public utilities, water, timber, oil, industria] and 
Mining enterprises promoted. Approved bond and stock issues 
placed with European bankers and brokers. Underwriting procured 
for corporations. Mining and other examinations and reports made 
by well known engineers. 


J. T. BYRNE 


74 LOWER LEESON ST. DUBLIN, I. F. S. 


We Look Into the Earth 


By using Diamond Core Drills. 
We prospect Coal and Mineral 
Lands in any part of North or 
South America. 
Pennsylvania Drilling Co. 
Pittsburgh, Pa. 

Drilling Contractors 


7 LAM’ id 


Stock and Special Signs, Codes, Etc., for Mines 


| 1 
. x 
| 
| 
| 4 
| | 
| | 
| 
| 
a 
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SELF-RESCUERS 

Mine Safety Appliances Co. 
SHACKLES, WIRE ROPE 
American Cable Co. 

SHAFT HOIST ROPES 
American Cable Co. 
SHARPENERS, DRILL 
Ingersoll-Rand Co. 

Sullivan Machinery Co. 
SHEAVES 

C. S. Card Iron Works Co. 
Hockensmith Wheel & eg Car Co. 
Roebling’s Sons Co., J. 

Vulcan Iron Works. 

SHEAVE WHEELS 

Hockensmith Wheel & Mine Car Co. 
Vulean Iron Works. 

SHEAVE WHEELS, CAST IRON 
United Iron Works, Inc. 
SHORTWALL MACHINES 
Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Hyatt Roller Bearing Co. 
Sullivan Machinery Co. 
SHOVELS, ELECTRIC 
Myers-Whaley Co 
SBOVEL—ELECTRO-HYDRAULIC 
Goodman Mfg. Co. 

SIGNAL WIRES AND CABLES 
American Steel & Wire Co 
General Electric Co. 

Roebling’s Sons Co., J. A. 


SIGNS 
Mine Safety Appliances ‘Jo. 
SIGNS (Mine) 

Stonehouse Signs, Inc. 


SINKERS, ROCK DRILL 
Ingersoll-Rand 


SKIPS 
Allis-Chalmers Mfg. Co. 


Atlas Car Mfg. Co. 

Connellsville Mig. & Mine Supply 
Co. 

Link-Belt Co. 


Roberts & Schaefer Co. 
Vulcan Iron Works. 
SKIP LOADING EQUIPMENT 
Atlas Car & Mfg. Co. 
Link-Belt Co. 
Roberts & Schaefer Co. 
SLABBING MACHINES 
Goodman Mig. Co. 
SLINGS, WIRE ROPE 
American Cable Co. 
SLUSHER ROPES 
American Cable Co. 
SMELTERS 

Irvington Smelt. & Ref. Works. 
SOCKETS, Open and 
Roebling’s Sons Co., 
SOCKETS, WIRE 
American Cable 

PECIAL MACHINERY 

ulcan Iron Works. 
SPEED REDUCERS, DOUSLE 
Link-Belt Co. 
Morse Chain Co. 

SPEED REDUCERS, S’NGLE 
Link-Belt Co. 

Morse Chain Co. 

SPIKES 

West Virginia Rail Co. 
SPLICE BARS (Plain and Angle) 
Carnegie Steel Co. 

Central Frog & Switch Co. 
West Virginia Rail Co. 
SPLICE, CABLE 

American Mine Door Co. 

Ohio Brass Co 

SPLICE, INSULATOR 
American Mine Door Co. 
SPLICE, TROLLEY WIRE 
General Ele¢tric Co. 

Ohio Brass Co. 

SPLICERS, TROLLEY 
American Mine Door Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 
SPROCKETS, CLAMP HUB 
Link-Belt Co. 

Morse Chain Co. 

SPROCKETS, COMPENSATING 
Link-Belt Co. 

Morse Chain Co. 

SPROCKETS (Shearing Pin) 
Link-Belt Co. 

Morse Chain Co. 
SPROCKETS, SILENT CHAIN 
Link-Belt Co. 

Morse Chain Co. 
SPROCKETS, SPRING 
Link-Belt Co. 

Morse Chain Co. 

SPUR GEAR DRIVES 
Link-Belt Co. 
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STARTER CABLES 
Roebling’s Sons Co., J. A. 
STEAM CYLINDER OILS 
Standard Oil Co. (Ind.) 
STEEL, ALLOY 

Timken Roller Bearing Co. 
STEEL CROSS TIES 
Carnegie Steel Co. 

West Virginia Rail Co. 
STEEL, ELECTRIC FURNACE 
Timken Roller Bearing Co. 


STEEL, HOLLOW AND SOLID 
DRILL 


Ingersoll-Rand Co. 


STEEL, NICKEL 

Timken Roller Bearing Co. 

STEEL, NICKEL, MOLYBDENUM 
Timken Roller Bearing Co. 
STEEL, OPEN HEARTH 

Timken Roller Bearing Co. 


STEEL, REINFORCING 

American Mine Door Co. 

STEEL, SHAPES, PLATES, 
BARS, ETC. 

Carnegie Steel Co. 

STEEL, Special Analysis 

Timken Roller Bearing Co. 


STEEL TIES AND REINFORCE- 
MENTS 


Carnegie Steel Co. 
West Virginia Rail Co. 


STOPERS, ROCK DRILL 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 


STORAGE BATTERY LOCOMO- 
TIVES 


Atlas Car & Mfg. Co. 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Vulean Iron Works. 

Westinghouse Electric & Mfg. Co. 

STRAND 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

SWITCHBOARD WIRE AND 
CABLES 

American Steel & Wire > 

Roebling’s Sons Co., J. A 

Westinghouse Electric & Mfg. Co. 

SWITCHBOARDS, POWER 

Allis-Chalmers Mfg. Co. 

Westinghouse Electric & Mfg. Co. 

SWITCHES 

C. S. Card Iron Works Co. 

Central Frog & Switch Co. 

SWITCHES, ALTERNATING 

Mining Safety Device Co. 

SWITCHES (Disconnecting and 
Electric) 

General Electric Co. 

Westinghouse Electric & Mfg. Co. 

SWITCHES AND FROGS, 
TROLLEY 

American Mine Door Co. 

Central Frog & Switch Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

TACKLE BLOCKS 

Roebling’s Sons Co., J. A. 


TELEGRAPH AND TELEPHONE 
WIRES AND CABLES 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

TELEPHONE CORDS 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

THIMBLES 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

TIES (Steel, Mine) 

Carnegie Steel Co. 

Central Frog & Switch Co. 

TILLER ROPE 

Roebling’s Sons Co., J. A. 

TIMBER, CREOSOTE TREATED 

Ayer & Lord Tie 

TIMBER PRESERVING EQUIP- 
MENT 

Allis-Chalmers Mfg. Co. 

TIMBERS, STEEL MINE 

Carnegie Steel Co. 

TIPPLES 

American Coal Cleaning Corp. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Roberts & Schaefer Co. 

TIPPLE EQUIPMENT 

American Coal Cleaning Corp. 

Cc. S. Card Iron Works Co 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Mining Safety Device Co. 

Phillips Mine & Mill Supply Co. 

Roberts & Schaefer Co. 

United Iron Works, Inc. 


TIPPLE TRACK 

Central Frog & Switch Co. 
TIRE WIRES 

Roebling’s Sons Co., J. A. 
TOOLS, Blacksmiths (for drill 


steel) 

Ingersoll-Rand Co. 

TORCHES, Brazing, Carbon Barn- 
ing, Cutting, Lead Burning, Weld- 
ing, Welding and Cutting 

Oxweld Acetylene Co. 

TRACK BRACES 

Central Frog & Switch Co. 

TRACK EQUIPMENT 

Carnegie Steel Co. 

Central Frog & Switch Co. 

C. S. Card Iron Works Co. 

West Virginia Rail Co. 

TRACK LAYOUTS (Industrial) 

Central Frog & Switch Co. 

TRACKS, PORTABLE, RAIL, ETC. 

Carnegie Steel Co. 

Central Frog & Switch Co. 

West Virginia Rail Co 

TRACK (Portable) 

Carnegie Steel Co. 

Central Frog & Switch Co. 


TRACK (Portable, Assembled and 
Unassembled, or Bolted) 

Carnegie Steel C 

Central Frog & Switch Co. 

West Virginia Rail Co. 

TRACK SUPPLIES 

Carnegie Steel Co. 

Central Frog & Switch Co. 

West Virginia Rail Ce 

TRAMWAYS, AERIAL 

American Steel & Wire Co. 

TRANSFORMER OILS 

Standard Oil Co. (Ind.) 

TRANSFORMERS 

Allis-Chalmers Mfg. Co. 

Westinghouse Electric & Mfg. Co. 

TRANSMISSION OILS AND 
GREAS 


ES 
Standard Oil Co. (Ind.) 
TRANSMISSION, SILENT CHAIN 
Link-Belt Co. 
Morse Chain Co. 
TROLLEY FROGS 
Ohio Brass Co. 
Westinghouse Electric & Mfg. Co. 
TROLLEY (Hangers and Clamps) 
General Electric Co. 
Ohio Brass Co. 
Westinghouse Electric & Mfg. Co. 


ret MATERIAL, OVER- 


Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 
TROLLEY WHEELS AND HARPS 
Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 
TROLLEY WIRE 

American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 


TRUCKS, WELDER’S 
Oxweld Acetylene Co. 


TURBINE BLOWERS 
Robinson Ventilating Co. 


TURBINES, HYDRAULIC 
Allis-Chalmers Mfg. Co. 
Standard Oil Co. (Ind.) 
TURBINES, STEAM 
Allis-Chalmers Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


ROPE 
American Cable Co. 

American Steel a Wire Co. 
Roebling’s Sons Co., J. A. 


VALVES 
Ohio Brass Co. 


vo Pressure, Pressure 
Reduci 
Oxweld Co. 


VENTILATING EQUIPMENT 
The Jeffrey Mfg. Co. 

Robinson Ventilating Co. 
Westinghouse Electric & Mfg. Co. 


VISES, Riggers 
Roebling’s Sons Co., J. A. 


WAGON LOADERS 
The Jeffrey Mfg. Co. 
Link-Belt Co. 


WASHERIES 

Allis-Chalmers Mfg. 

American Coal Cleaning Corp. 
Link-Belt Co. 

Roberts & Schaefer Co. 
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WEIGH BASKETS 

Link-Belt Co. 

Roberts & Schaefer Co. 

WEIGH HOPPERS 

Link-Belt Co. 

Phillips Mine & Mill Supply Co. 

WEIGHING PANS AND SCALES 

United Iron Works, Inc. 

WELDING CARBONS (for Elec- 
tric Are and Gas Welding Opera- 
tions) 

National Carbon Co., Inc. 
WELDING and CUTTING APPA- 
RATUS, Ete. (Oxy-Acetylene) 

Oxweld Acetylene Co. 


WELDING APPARATUS, ELEC- 
TRIC ARC 


Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 
WELDING SUPPLIES 

Oxweld Acetylene Co. 
Westinghouse Electric & Mfg. Co. 
WELDING WIRE, Electric 
American Steel & Wire Co. 

Ohio Brass Co. 

Roebling’s Sons Co., J. A. 
WELDING WIRE, Gas 
American Steel & Wire Co. 

Ohio Brass Co. 

Roebling’s Sons. Co., J. A. 


WELL DRILLS, for W 
po or Water, Well 


Pennsylvania Drilling Co. 

WHEELS, Cast Iren 

Link-Belt Co. 

Phillips Mine & Mil] Supply Co. 

iy OF ALL DES 

Card Iron Works 

ee Wheel & Mine Car Co. 

WHEELS, Roller Bearing 

Hockensmith Wheel & Mine Car Co. 

Phillips Mine & Mill Supply Co. 

WHEELS, STEEL, MINE 
LOCOMOTIVES 

Carnegie Steel Co. 

WIRE AND CABLE 

American Steel & Wire Co. 

Roebling’s Sons Co., J - A, 

WIRE CLOTH 

Ludlow Saylor Wire Co. 


WIRE, LEADING 
ING & CONNECT 


Hercules Powder Co. 

WIRE ROPE 

American Steel & Wire Co. 

WIRE ROPE, Crescent Brand 
Ordinary 

American Cable Co. 


pore. Special and Stand- 

mstruction for all 

Roebling's Sons Co., J. A. ee 

WIRE ROPE DRESSING 

Standard Oil Co. (Ind.) 

WIRE ROPE FITTINGS 

American Cable Co. 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

WIRE ROPE, MINING (Haul 
Shaft Hoist, Mining 
Slusher) 

American Cable Co. 

WIRE ROPE SLINGS 

American Cable Co. 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A, 

WIRE ROPE TRAMWAYS 

American Steel & Wire Co. 

WIRE ROPE, Tru-Lay Brand 
Preformed 

American Cable Co. 

WIRE STRAND 

American Cable Co. 

WIRE, WELDING 

American Steel & Wire Co. 

Oxweld Acetylene Co. 

Roebling’s Sons Co., J. A. 

WOOD BORING MACHINES, 
Pneumatic 

Ingersoll-Rand Co. 

WOOL GREASE 

Keystone Lubricating Co. 

Standard Oil Co. (Ind.) 

WOOL YARN ELASTIC GREASE 

Keystone Lubricating Co. 

WRECKING FROGS 

Johnson Wrecking Frog Co. 

WOVEN WIRE SCREENS 

Ludlow Saylor Wire Co, 


WRENCHES, 
Roebling’s Sons Co., J 


YARN GREASES 
Standard Oil Co. (Ind.) 


6 Wet A A 
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PROPOSED DEVELOPMENTS 


of This Standard 


Under the chairmanship of Mr. W. W. 
Graff, Superintendent, Negaunee District, 
Cleveland-Cliffs Iron Company, it is pro- 
posed to develop the following standards. 
The work is to be conducted by three sub- 


committees now being organized: 


Sub-Committee No. 1—Tracks. 
Sub-Committee No. 2—Cars. 


Sub-Committee No. 3—Practice. 


MOTOR HAULAGE 

Size of Car. 
Capacity—3 tons or larger. 

cu. ft. 

Height above rail — 
Width — 
Gauge of wheels—30 inches. 
Diameter of wheels — 
Size of flange — 
Width of tread — 
Size of axles — 
Length of hub — 
Wheel-base — 
Type of coupler — 
Type of draught gear — 
—_—- of center-line of draw-head above 

rail — 
Size of springs — 

Track. 
Gauge—30 inches. 
Weight of rail—40 lbs. or heavier. 
(Standardize on sizes of rail for dif- 

ferent weights or capacities of cars.) 


Spacing of holes in fish-plates and 
rails — 


Size of holes in fish-plates and rails — 
Size of track-bolts — 
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Section 1. Hand Tramming 


(b) GAUGE OF TRACK. 

(c) WEIGHT OF RAIL. 

(d) GRADE OF TRACK. 

(e) DIMENSIONS OF DRIFT. 
(f) SIZE OF CHUTE. 


Section II. Motor Haulage. 


(b) GAUGE OF TRACK. 

(c) WEIGHT OF RAILS. 

(d) GRADE OF TRACK. 

(e) DIMENSIONS OF DRIFT. 
(f) SIZE OF CHUTE. 


AMERICAN RECOMMENDED PRACTICE 
UNDERGROUND TRANSPORTATION IN METAL MINES 


(a)SIZE AND TYPE OF CAR. 


(a) SIZE AND TYPE OF CAR. 


(g) WEIGHT OF LOCOMOTIVE. 


For long tunnel haulage, 
gauge of track, weight of rail, size of drift and weight of 
locomotive to correspond are recommended. 


M-18—A. S. A. 
Approved May 26, 1928. 


Roller bearing, box-shaped, end dump, 
20 cubie feet capacity. 


18 inches. 

16 pounds. 

5 per cent. 

5’'x 7’ in the clear. 


The size and type of chute and door 
will vary materially with weight and 
character of material and method of 
mining, and, for this reason, no tenta- 
tive standard is submitted. 


Roller bearing, side dump, not less 


than 3 tons capacity. 

30 inches. 

50 pounds. 

Not more than .5 per cent. 
8’ x 8’ in the clear. 


The size and type of chute and door 
will vary materially with weight and 
character of material and method of 
mining, and, for this reason, no tenta- 
tive standard is submitted. 


6 tons. 


ears of 10 tons capacity, with 


Size and type of fish-plates or angle- 
bars — 


Size of ties — 
Spacing of ties — 
Size of track-bolts — 
Tie-plates — 
Switches. 
Radius of curvature for turnouts — 
Type switch recommended — 


Length of lead for switches, and details 
of switches — 
Type and number of frog — 
Standard radii of curves — 
Minimum radius of curves — 
Type of switch stand — 
Light signals at switches — 
Block-signals — 
Locomotives. 
Size—6 tons. 
Gauge—30 inches. 
Draw-heads and couplers — 
Voltage for trolley-wire — 
Height of trolley-wire above rail — 
Guards for trolley-wire at Chutes — 
Lights on locomotives — 
Warning signals—bells—horns, etc. — 


Jacks and rerailers—etc., standard 
equipment, 


HAND-TRAMMING 


Size of Car. 
Capacity—20 cu. ft. 
Height above rail — 
Width — 
Gauge of wheels—18 inches. 
Diameter of wheels — 
Size of flange — 
Width of tread — 
Size of axles — 
Length of hub — 


Track. 
Gauge—18 inches. 
Weight of rail—16 lb. per yard. 
Size of ties — 
Spacing of ties — 
Size of track-spikes — 
Size of fish-plates — 
Spacing of holes in fish-plates and 
rails — 
Size of holes in fish-plates and rails — 
Size of track-bolts — 


Switches. 
Radius of curvature for turn-outs — 
Length of lead for switches — 
Type and number of frog — 
Type of switch recommended — 
Standard radii of curves — 
Minimum radius of curves — 


Readers are cordially invited to send in comments or suggestions on each item. 
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MORE with FEWER 


ENTERPRISE means handling more tonnage with 
fewer cars at lower cost. 
Enterprise Cars accomplish this because of proved 


practical design, rugged construction, extra capacity, 
and roller bearing wheels. 


Send for Booklet 
“Lower Haulage Cost—Higher Net Profits” 


ENTERPRISE 


Mine Cars and Roller Bearing Wheels 
ENTERPRISE WHEEL & CAR CORP. 


ee Va.-Tenn., Huntington, W. Va. 
Bowron ; Bluefield, F. G. Phillips; Denver, 0. H. 
Rogan & Rogan Co. 
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| JOY 


JOY MANUFACTURING CO., 


LOADERS | 


IE NEW JOY 7-BU 


Loader makes the successful Joy loading mech- 
anism available for low coal. This new ma- 
chine is 40 inches high and combines the many 
advantages of the standard 5-BU Loader in this 
smaller size. It is guaranteed to load two tons 
a minute. All operations are controlled by a 
single operator. The discharge end can be 
raised or lowered and can be flexed through 
an arc of 45 degrees on either side from center 
line. It has the efficient patented Joy loading 
mechanism. It is built in standard caterpiller 
track gauge---36 to 48 inch---and can be fur- 
nished with 250-500 volt D.C. and 220-440 A. C. 
electrical equipment. 

Write for further details of this new flexible 


and efficient loader for low coal. 


FRANKLIN 
PENNA. 
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You can make every 
foot of your plant 
floor space produc- 
tive when you are 
using Morse Silent 
Chain Drives for 
power transmission. 
They replace long 
belts, heavy gear trains, and expensive 
shafting. Their life is long and their 
upkeep very low. They protect your 
machines from injury due to sudden 
starts and stops, cut your overhead 
costs, and get the most out of your 
machines. Replacements are easy to 
make, and low in cost. 


MORSE CHAIN CO., 


too H. P. MORSE SILENT CHAINS, 

driving from motor to printing press equipped 

with Cutler Hammer Control, at the Houston 
Press, Houston, Texas. 


Power delivery to 
the point of use 
averages better than 
98.6% over long 
periods of time. 


For a more effi- 
cient plant and 
lowered costs all 
along the line, follow the lead of the 
leaders in American industry, and 
specify genuine Morse Silent Chains. 
A complete file of information on 
power transmission, of interest to every 
business man and every engineer will 
be sent you free of charge. Just write 
for it—there’s no obligation. 


ITHACA, NEW YORK 


Branches in Principal Cities 


SILENT CHAIN 
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